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[m>KM 1 ] 

^'iJ' bffi-Y ^^j'-c-^oT. mT-tymm&t4 •ty^T^fmnm^^ij^- 
o 

[tt^:?, 2 ] 
[lt*:« 3 1 

mm iJ^-^y 14 *° i; v - i: ttriB r - 1 ^ ft? ^ ;t ^ 7Xv§ttlfel4 ^ 7X 4" -c- ^ ^> C i6 

vm^ y^(Dmi^ij'&o 

tu IB ^ ^ ^ > 14 V ^ - t Bu IB T ^ ^ * ^-t ^ Tfcvt 14^421- ^TKcf-eafe^^O-C&b 

\i 2 tCfBmo^ > iJ' h ffl ^ > o 

mim 5 ] 

HfrlB*'^:t>tt'i^';-7-<^:^?^^>'(^^-^ < h 1 -Di)^mMM=^-'^^(DiJ^-ty'Ch^ 
[W*iS 6 ] 

Willis 2. 4:S.0'^5 t3|Bm<7)-f ^i^Oii--^ < v^f^tL:;0-l o^-^tfvT i 
1"*. ^ hffl-f >i^-lr -y ho 

[ft 7 1 

ffAl^:^Jll, 2. 4. b'RXf &K%WL(D^ y i,\^<\i^ y ir^y Y(D{}.-tj: i t^\^^-r 
iX-h^ 1 O ^iSffi LT. ^ > V -7 b -7°'; > - i !5 WSIft ^) L < > ^ V i '7 h ^ 

ffllS±tciiiftlB«^^^f^ ^ ^mWih-t^. 4 y^V^ y MB«:^-So 
[W*il 8 1 

tfrlB^l^tLT, TIB— (1) - (4) -e^^tr;?. ^co^/i'^^ < ^ 1 of^ffii-;!, 

^1 1 ^#mi:-r'2>. ii*:^:^ 1 . 2. 4, 5. Li± 6 c7)V^-rtL;^-4l|B«(^^ > i^' v 
hffl-f >'^'^ >^ h^^" y^^v ho 

(1) ; 

(Aii-N = N-Bii) n-L 
S^^t-o nii 1 S 7ti±2 ^^L^ LiiAii ^ L < iiBu tfi^c/jfiftT'lt-^LTtrfi^^^ 

}±2{ffioisw^s-ro 

-m.^ (2) ; 
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mi] 




0^23)^23 



(Y2t)b21 



J?' (Y22)b^ 
PQ^E22 



— (2) pf^, X21. X22, XzsiB XzrX24ii. ^M'fyMtL\-L^ -SO-Z2. - 
SO2-Z2. -SO2NR21R22. -CONR2iR22^ t fcti-C 00 R21 ^ 

o R21, R22(±. ^fL^fmmz^ imw.=i-. Mm^b t< t4i6g^<^T;v^;v*. sm^) 

Y2l^ Y22. Y2 3*3 J; tfY24f4. -f-tt-eW^jtic, — fffiOg^^^^i-o 
a2i~a24> b2i~b24(4> '?-tL-rtT.X2i ~ X24 *3 <£ <y'^Y2i ~ Y24 OSm*^=l'^-ro 
a2i~ 3 24 t±^i^-?W^3tic 0 ~ 4 <7)f^^^i-;^?, ^T;6^'lWIHf 0 t'^-S i t {i^v^o b 
21- b24{±^:!^-eW^lZ^w 0 ~ 4 <7)ii^^i-„ ;&i3, a2i~ a24*3J;«y^^b2i~b24/5^^2 J^il 
-hcom^^i-t i;. ^im<7)X2i~X24 j3 J:r/Y2i~Y24{4-ea-e'tL2v^t::[fj— e^>^:&o 
TV^T J: v^o 

-1^^ (3) ; 
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3/E 



[it 2] 



A31 



N 




G3 



-IS:;^ (3) 4-^ A3iii5MII*m^S1-o 

B3i*3 J;^;*'B32^i^ =cr3i-^ -c R32 = =Sr^-r f 7t fiv^-ftt^O^— 

RssiS itFRssfi. ^A^^^L^Z. 7X*JK^, BIKJ^*. Tv;V^ 
, T;i^:3dr v5{7;i/4^-- T V - ;i' :t ^ -> :^ 'i^"— :^ T;^^;v^ 

Gs. R3i> R32{i. 7mm^. ^^nyyw.i^. mmm&. m 

TU-^v^r^v'a. 1»*^:t^'>*s '>V;v:^^->*. T->;v:t^'>*> 
5 y ^ (T V -;vr 5 y^. m*^T 5 y^^^tf) . Tv;vT5y^. -i^k-fK^, y. 
t;v^;v^) L < (±TU -;vx;V/1n:::^;i/T 5 %*mx;v^^;vT5 y*> 

R31 ^1 R35> tyttiRss t Rse-A^^-^LX 5 1 7t }± 6 M^*?^^ LT ^> J: V^o 

-« (4) ; 

A4i-N = N-B4i-N = N-C4i 

(4) A41. B4ii3 J:?y^X4ii±. 'g-tL-e'MSj^i;^ -^m^tLTV^r ^ J: 
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[§^m(D^m Hyc^'jc^y vm^y^. ^ >i='P:^ y vm^yi'<Dm^y^^. -o^p 

[0 0 0 1 ] 
[0 0 0 2] 

[0 0 0 3] 

7K^m^uKM-t^m'^'mzmi^x\^^i> ^ $ft#*{.t;*ii-LT^^'i^^m< ^^^^ < 

. ^^^fhX\^>tj:\,^(Di)'^mkX^^o ti'y-^yry^^ (C. I. ) t^T 
v>^J;-9)&. tafeJ^^^^ J: <^^:rL-CV^;2,^|!j-^ll#-e{i, 4 y ^ P :^ y Ymmm^ y ^ K 

[0 0 0 4] 

fixi^Kz^\izi\j^^ y i^-j vm^ y . y ^ 'J y h m ^ y ^ (DM^y^i^. 4y 

[0 0 0 5] 

m^y^m. ^y^^a^y vm^y^^y y^j:hxf\,z^ y^v:^y Y%^miomzx<^xmi^ 

(1) {}^-^j:<ti,T=-~^y mm& ^m-r^ yK^'^^n. tK:^ i tF/ ^ fz iiTi^m^^mm 

y^v^^y vm^ y^x^-^x, mT~-tymM^t4 :ty^T^jf^ji^wm 

y^o 

(2) mm^^ty^yi-°^)-^—d^:^mii^V'^-x^:hct^mmt^:h. (D tclB 
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( 3 ) Hu b5 * -5-- ynt° v-r-tmmr-^ ^mnm^mi- ^ y^m^mn^^yk'^-^^ h 

(1), (2) (4) (r)v^-r^t^^ciB«c^^>^i;^>;, h 

(7) (1) (2). (4). (5) Tfcv^LW (6) t3|Bm<7)i'>'^=^>t<}±^>^ 
-tr-;' hOi>^< t ^>v^-rtL;e)^lo^fa^LT, ^ y^V^v h T^v ^ - J: 19 ^ 

(1), (2). (4). (5) . =^^V>L{± (6) (T^v.-rtL^ 

\^^m.(04 y^V:^y vm^ yi^tfzit^y^-j^Ly vm-fy^'ty h 

[0 0 0 6] 

-K (1) ; 

(Aii-N = N-Bii) n-L 
[0 0 0 7] 

Sj^-to n{± 1 i/cJ±2 ^^L. LfiAii ^ L < JiBii ii'tt^tOfig-CM^LfcgSft 

[0 0 0 8] 

(2) ; 
[0 0 0 9] 
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[0010] 

— ilS^ (2) X21, X22, X23 is i 0^^X24 Ji^ ^f^^l^?^AL^3, -SO-Z2. - 
S02-Z2^ -SO2NR21R22. :^)Vyi^m. -CONR2iR22^ t fzit- C O O R21 

-B^^ L < {i^g3|L<7)T'; tfzum^i^ L < itmW:^<^^mwA^^-f^ 
o R21. R22ti. -f-^lx^^plx^^jZic, T^mM^?-. M^^^ L < {±teg^(7)T;v^;^^, 

Y2i> Y22x Y23i3J:0^"Y24i±. ^^fx-eWSlZt^. — -fffic^gj^^^^i-o 
a2i~a24. b2i~b24«. ^fimXzi-Xziis ^rfY2i-Y24<DW^A^^^-po 
a2i~ a24i±'?-:JX'eW*35:ti 0 ~ 4 (7)Sr^^i-,&^\ ^"CT^^^IWlPttc 0 t^^fe ^ i: a^v>o b 
2i~b24{±'etL-rtL3iSa:t^0~4«D^=Sr^i-o a 21 ~ a 24:S3 J: b 21 ~ b 24:6^^2 

±om*^1- 1 § . «®:OX2i ~X24:fe i tFY2i ~ Y24 {i-^*X-P^SV^tC|WI-T"^>*^ o 

[0011] 

-1^^ (3) ; 
[00121 
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^ — I 



4/ 



A3i-N=N--4 

G3 

[0 0 131 

(3) tf. AsifiSM^IKm-^^i-o 

Bsiis J;t/B32ti:. =CR3i-, -CR32 = ^^1-^N t fc(4v^-r:h,:i^— :^7e)>'S 

RH^, jtii:^^^^=CR3i-^ L< {±-CR32 = =^^1-o 

R35^J:CKR36 44> #^^^jz:tc, 7X*J^^-^ J3g«*> ^«*> «*it^> T->;VS 
, T;v3dp->^;v;j?- T U - ;v ^ ^ -> ;v T;v^;v^^ 

Ga. R3l^ R32{±> ^^^^JLi::. tK^JI^. Jltra*. « 

T';-;v:^^va. vV^v^^v*, T->;v^^v^, ;v/-^-^ 

it;^;v*-;v*. r ^ L < fir V -;v;^;^'7 ^ -f x 

R31 t R35. S /ctiRss t R36/6^'|§-^L-C 5 tfzit 6 M^'tM^LX i> iv^o 
[0 0 14] 

(4) ; 

A4i-N = N-B4i-N = N-C4i 
[0 0 15] 

(4) A41. B4ii3j; 0^X41 {±> ^tL-e^^L^^^3z:^C. -ttm^iJxTV^T '^j iv^^ 

mm t fz \nmm.^ ^ m.-To 

[0 0 16] 

(9) (2) X-^^MmWft^-m.^ (5) t ^# 

mill"*, (1) . (2) . (4) . (5) . ^V>L(± (6) <D\^^-rKi)-\z%m.<D-( 

— (5) ; 

[0 0 17] 
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0^4)354 




0^2)852 



[0 0 18] 

— (5) 't'^ X5i~X54. Y5l~Y58^ *5J;C/Mi{±. ^ftrti—m.^ (2) <7)X2 
i~X24^ Y2i~Y24. Mtmmx-^&o a5i~a54{i> ^^^^^flm^LK. lifzl,t2<D 

[0 0 19] 

> V h ffi ^ ^ -r >' i^^a^ h ffl ^ (D^jit;^"-^^ vm^ y 

[0 0 2 0] 
[0 0 2 1 ] 

=.vy^ r^vyi-^}i(o-i'xiYyif^mzmtL-^^tsm. \i^)vy^ M^yvy. ^j^]y 
. y ^ y U tf' ; 5 y , i£ V y ^<7)^x n e MM^^M'lt^'i^o^u y yfb 
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[0 0 2 2] 
[0 0 2 3 ] 

* :t >"l±o^{± , if v -7 - <^ ^ y V -#f5: tc^^vj- L r^l^ ^i^-^-^ * ;ixT x 

ifVv-}i, ^ttoS^r-a-tf^ y v-^f47:)^^^^f$,-i:-S^L/cif W- (i^-=Eifi;^ 

o *M^JJ^ Vv-(^:ar^, 9 >^A^m^if VT-tr^oT^J). yUy^^^M.^^')-^- 
[0 0 2 4] 

-2) o 

[0 0 2 5 ] 

*-f-:e-:^14if Vv-^b^%t LT(±, *^:i->tt*^: LT. ^ 1 3 ^liT ^ y 

comco if V V -^t^m ^ ffiffi f ^ c: 1 ^ o 

±iaif V-^-^b-^l/Ji, ^ 1 #&~^3a^T^ J:0=^-e<7):^. Xfi^ 4 glT -ir 

^^^"tm-t^M^^W (if w—fb^jfe-^ey-T-) ^^y-7-i:#(D^y (mr 

[0 0 2 6] 

±ia#S# (if V -T-lk^^^^ y V-) h LTfi. f!lx.«\ h U y p - 

> 7 > — A ^ n 9 -f h\ h U y ;v - m - e — >v;VT^-t— -^A^n^-f 
K\ h U J^-?^;!^— p — tf^;i/'-<> v;i/T — 'i' A ^' n 9 K\ h V — m- tf — ;v 

•^>'>'';i/T>-=&-'^7 n^^ h\ N, N--::^^ ^;v-N-^f-;v-N- p - tr-;v^:^ 
5^';vT ^-t — A ^ n 7 -f K, N, N — -:^':i^'f-;v-N-y ■f-;v-N- p - If — ;i"^>'>>';v 
T>'^-'5'Ai^'n7-f K. N, N-v'y ■f-;v-N- n-:/n t:;ix-N-p -if-;!^^^^' 
.^A^'U^-f h\ N, N - -7 y N - n - i^' N - p - > 

>'";l/T:^'^-'^A^'n9-f K\ N, N-v^y f^;v-N--^>' v;i'-N- p - kr::^;v-^>^>' 
;VT>'-=B:=.'!7A:J'n'7-<' N, N - >>'^^;v- N > >^;v- N- p - If — > v;v 
T>-^-'5'A;J'n v-f K\ N, N->'"y^;v-N- (4-yf-;v) >*';v-N- p - If 
>^;V'^>'i>^;VT>^-'^7A^n9-f' K. N, N- v'y ^;i/-N- ;i/-N- p - if — 

[0 0 2 7] 

h V y -5^;^ - p - H^— T -^7 A ■7" n-s'-f h\ h V y — m — tf— 
;y v;VT 'i' Ayn-r-Y h\ h y y p - if ^;v^>i/;VT ^^r: A v^;vi^;^ 

— ^^ h U y •9^;V-in-lf — ;V-^>v;l/T>'-t — '^A;x.;l/i^Jt■>— h V p« -5^;^- p - H" 

-b-r-h. N, N, N- h U 3i^;i/-N- 2 - ( 4 - If — ;V-7 a: — a:^;VT -^7 
A^n^-^K. N, N, N- h V J^^JV-N- 2 - ( 3 - lf-;V 7 ji ai^;VT>^ 
^'>A:5^n9-f N, N-i/-x.-f-;i/-N-y f^;V-N- 2 - ( 4 - :7 
•5^;VT>'-=&^'^A^'n7-f K\ N, N-i^J^f-;v-N-y 5^;i'-N- 2 - (4-if^;i'-7 

[0 0 2 8] 
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(^^) Ti^^VV-h. N, N- v^-5^;VT^ y/ntf;i/ (jt ^) r^VU-V. N, N 
- vjc-f-;i/T 5 / ^) T^VU-V. N, N- i^'^ ■5^;VT 5 7 J^f^;^ ^ 

) 7:^V}i^T<V\ N, N- vJ^^;i/T 5 y (^iJ') T^5";;^T^K^ N, N-y 

>^;i'T5 y ^'ntf;!/ (^^5^) Ti^';;i/T^K. N, N-vJ^f-;VT^ y 7°ntf;l/ 
) 7^V;WT^ KOp« n^^ K\ ji^;1/;J^ n ^ i-ji^-yu-^- ^ K> j^-5^;i/-7' 

[0 0 2 9] 

(y ^ ^ V u 4 )]yT y ^ 2^ n y 4 h\ h V Jif-;!-- 2 - {y ^ V 

n-f;U:t^v) j^f-;i/T ^'-t— A n 9 ^ K\ h';y-f-;V-2- (T U n ^ 
) j:^;VT>-t^'>A^n9-f h% ^l;J^^;v-2- (T ^ V n ^ ->) ai^;VT> 

^zi'jji.^n^-f h';yf^;v-3- (y ^ ^) ^ ^z^) T'n t:°;vr ^-^e^-i? A 
^J^n^-fK. b V -^^f-;!/- 3 - (y i?' n ;V:t^->) y'u }£ )V7 y^ ^ u y 4 
Y\ vvy-^)u-2- {y ^ ^ V )\^T ^ y) j:.^)VTy^=-^ -ui^uy y\ 

•f-;V-2- (y ^ ^ V n-f ;i/T 5 y ) ^•f-;VT ^-^^ '5' A ^ n 9 ^ K. hVy-9^;i/-2- 

;VT^y) J^f-;VT>^-f7i. n 9 ^ K. >';y^;V-3- (y y n-f ;ixT5 y ) 
ti°;VT>^-'>A^ n^^ K, hUJ^^;v-3- {y 9 ^ u 4 )\^7 ^ y) y°u\£)V 

7y^=-'y A^uy ^ Y\ hvy-^;i/-3 - (r^ >; ;vt 5 y ) •fu\^)VTy^—'^ 

2^i7Uy^Y, hVa:^;v-3- (T^Vn^;vT^y) 7°n tf ;i/T ^-t — A ^ n ^ 
K ; 

[0 0 3 0] 

N, N- vy 5^;V-N- 2 - {y ^ ^) U y( :z,^-)\/Ty'^=-'0 

A rJ' n 9 K\ N, N- vy f-;u-N-Ji^;v- 3 - (T^ n ;VT 5 y ) "/ntf 
;VT>''=e — -i? A^ n^^ F\ >'jy-5^;v-2- iJ' ^ n ^ ^ v) j:-^;1/T 

[0 0 3 1 1 

< yWM^. vT y ;vT 5 y ;vt 5 vt y ;vt ^ ^M'^^t^. vt y 

T^ymmm.. vry ;vy ^;vT5 J:?7iom (K:^tLrii. '^J;i{f. iam:^^ ^ 

m.-^. ^m^^j:t^) . vry ;^:3^^;VT^ (miKtLXli^ 

SWl. mmm.^j:t') . yry ;vvy ^;vT^^-'!7Am (^JloMT-^v t Lt 
t±i^n9^K\ ^ y^m^ ^ y ^j: t^) iim^fhti^o ^> itte^cT^r y ;vt5 

[0 0 3 2] 

ffiiE# 2005-3003952 
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T-;w ; (^^5^) Ti^^ ;v@^v^n^drv;v^(7) (^^j^) r ^ v )l^^)VJl7.r^ 
[0 0 3 3] 

^ {^^) V ;v@tJ^^;^^ (^^) Tr^ >; ;^^yn (^^) r ^ V y:^ 

[0 0 3 4 ] 

^) ^ ^ yS - t: Kn ^ ji-9^;v>?^ ■^;vr >'^ — A ^ o ^ ^ K 

[0 0 3 5 ] 

miB^-K W-^t^if^t LT. *#e<Jti{4. #|gBB4 8-28325-^. |Wl54-744 
30^. |WI54-124726^, |Wl55-22766-^. |WI55-142339^. IWJ 
60-23850 -f-. |W|60-23851■^^ |WI60-23852^. |W|60-2385 
3^. |Si60-57836-i-. |WI60-60643-t^ 1^(60-118834-^. IW160 
-122940^. |WI60-122941-^. |W)60-122942-t. 1^60-235 
13 4-^. #Pfl^ 1 - 1 6 1 2 3 6 ^(D^^m.. ^m^W 2484430. |WI25485 
64-^. 1^3148061^. |WI3309690-f-. |WI4115124-^. IWI41243 
86 -f-. |WI4193800-f-, |WI4273853^. |WI4282305-f-. 1^144502 
2 4-^. 1-161236-^, ISIlO-81064-^. IWIlO-1 19423 "t. 

IWIlO-157277-^. IWIlO-217601-^. Rl 1-348409^. 2 0 
01-138621 |W12000-43401^. [Wj2000-211235-^. |W|2 
000-309157 1^2001-96897-^. |WI2001-138627-^. # 
11-91242-^. 1118-2087-^. IW|8-2090^. |WI8-2091^. IWJ 
8-2093^. |W18-174992-^. [^1 1-192777 #19 2001-30 
13 14-^. 5-35162^. IWI5-35163 -^. |WI5-35164-^. |WI5- 

8 8 8 4 6#> #11^7-1 18333 -i-. #F?g 2000-344990-^. #tt^^2 6 4 
8847-^. IWI266167 7 ■^m(0^^m^^m^(D i> <DmT!)^mif hfl^ o ^Xi>^VT 
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[0 0 3 6] 

itmm. mm. v>m. mm^j:t^<DMmm.. h;i'j^>x;v*>'m> 

[0 0 3 7] 

TV;VT? ^-is J;0^^-e<7)if##<75*#^ai: LTti. #<2^BS 6 2 - 3 1 7 2 # 
l2r¥ 2 - 1 4 3 6 4^. #<&BS 63-43402^. IW163-43403^. |W]63-45 
721-^, [1163-29881-^. #<Zr¥ 1-26362-^. |W12-56365-t> 1^12-5 
7084-^. |W|4-41686-f-. |W16-2780-i-. 1^16-45649-^. 1W|6-1559 
2^. |Hl4-68622-f-. #11^^ 3 199227^. |W|3008369-^, #W¥ 1 0 
-330427 -f-. IWIll - 21321-^. #Pi 2000-281728-^. IW12001 
- 1 0 6 7 3 6^. 62-256801-^. #|M¥ 7-173286^. IWJ7-2 

13897-^. |WI9-235318-^. |W|9-302026-^. |W|11-21321^. W 
099/21901 -i-. W099/19372-^. #r?f1¥ 5-1 4 0 2 1 3-^. 1 

1 - 5 0 6 4 8 8^mo^^m^mm<Dit^mi)^^^f<bfi^o 

[0 0 3 8] 

[0 0 3 9] 

^l::. — (1) ~ (4) T-*$tL;&^|Jl-^-^i6. ^mM-cm^^hft^mPtK^^^X 
[0 0 4 0] 

m^tmitKDm (eox) {i^«^/5^'#at'MS-r^^i:/^^'T-§:2,o ^o^^fstir^t-cfi 

. Mx-t^-p. D e 1 aha "New Instrumental Methods 
in Electrochemistry" (1954^ Interscience 
Publishers ttflj) . A. J . Bar dj&m "Electrochemical 
Methods" (1980^ JohnWiley & Sons ttfU) . ^lIllBS'ftfc 

m "m^^tmM^^" (i 9 8 4^ mmBim±w ^j:tizMzm^fir\^^i>o 

[0 0 4 1] 

m-^ 1x1 o-*~ 1 X 1 o-'^^)vyv y h )i^(Dmmi^mMLX. ^ U y i^yt^)^^^^ 

liEt"^ *fi*jt:ij|^-r /c*!>^w. :^^mx\t. 0. 1 

T 5 Ftfi 0 . 0 0 1 y h )V) -eiSi^jK- 7ni?'7'7'f-^cJ:i9M 

^L^vT-fit (v s SCE) =^^JN-<^m<bmf4t1-^o 7Km^«-^*^-e(±it»N, N- 
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: 10/ 



[0 0 4 2] 

itmmij: t9ft^:^^), M'^m-^'i^^^mxi- & ^ t i<z X ^mitmmix o^t^'S.o 

[0 0 4 3 ] 

. ^^^rrKDrnmi/z^^^rmmi-^o 

[0 0 4 4] 

. m.'itmit-An . ov (v s sce) j; (9 ^*t-^^^3jei-^?$^t t < . 1. iv (vs 

SCE) '^■M:x^^-Mm'^hi<zUtL<. 1. 2V (v s SCE) X^ii^X^ 
[0 0 4 5] 

tfz. :^mMlz^\^^Xi^mir^mmt^ m^^^^B^tl-X^^ t^l>z^m:^^MfX^Z t 

ibv^o C:c07ta6 A m a x^^'3 9 0 nm^ei^^ 4 7 0 nmJ3^ A m a x <^tK^JK I ( A 
max).l:s Amax + 70n mCOPK^Jg I(Amax + 70nm)t cojrk I ( A m a x + 7 
0 nm)/I (A ma x)/5^ 0. 2 0 mT"e^ n -^14,5^^0$ L < , 0. 1 5 MT 

L < . 0. 1 Omr^^'^ Lv^o '^is, :i ^XMmLfzm,U^MRl^M 

[0 0 4 6] 

^<7)Xd^j:mimiiR-(fmMmi'tm^-t^mntLx. tib-i^^ (D -e^^tt^ 

[0 0 4 7] 

— (1) (Aii-N = N-Bii) n-L 
[0 0 4 8] 

oT^. 2<:>}ixji(omm^Lti^mmMx^<^xi,§,<. ^^mmmmx^^xi>$^^ 

^^^tftLv^o nt± I tf^(±2 ;^^fbMif^^S^m^*L. 2 J: ^) 0 1 Lv^o LfiAn^^L 
[0 0 4 9] 

tulB— (1) K^\^^x. Aiixm^i-i^n^MtLxii^ 5 -^yy^uy^ 

T L < . 5 -T5 y 2 - t Ko 6 - tf V K If^V 

[0 0 5 0] 

Bii-^^$n;2.^*^t LTti. tfV^^>', tf^v^^^. t:°^;^?'>^>^ h V 
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T'jy. 'fv^yv^. ^-t-v*'; v^^yvv. y^'yvy^ ^y^-9-u> 

, tfn-;v, -OK-;!/, > ^ f-^'7ji>'. >' y'-f- :^ 7 ji ^ > tfv 

V~)v, -^^y^^t^-^j-y^— f^ry— yyf-r -f y •g^Ty'-;w> ^^^y 
-^yf^ry-;!^. f-TvTy-;v, •^^y-f y ^^-^-y-y-^i^^ tfnuvy^ t:«-^V>>'y^ 

^ -^^rty^y^ ^yyf-:tyj^y, ii^y'-;!^. ^ 5 tJ^'y"— ^y yv 5 ^*y— ;v, h 
';Ty-;v. ^^-9-y''-;v. -f y y-;i/, -^y y:t^-ity— f-Ty-;^> •^y 
y^ T y- ^ y ^ T y- y yv y r y- ^tvt V- ^ y yM y :t 
^■9-y'-;i//6^'$?S L<. ^yyy. ^^-^y^cy, if^y'-;^. ^Ty'-;i'. '^yy:t^^^ 
y-;v, -^y y-f y :t^■9-y"-;^^ ^y-f-ry— ;v> -f5 ^""y-;v, ^yy-^^ry— 
^Ti/7V-)i':^^^-^h^zMtL<. \£'7V^-)i^\ ^yy"5^Ty-;v. --^y y:t^-9-y-;v 
^ 'i^rv^-^i'. i,2,4-^Ty"Ty-;v. 1,3,4-f-T vTy-;V)6^'#tC^[f ^ Lv^o 
[0 0 5 1 1 

, T7;v^;v&, r)]y^^)vm, t;^^-;^*. T';-;v*. ^-rnit*. yr/^, ^ 
Kndey^, ^ho^, t;v3^v*. TU-^v^^y*. yu;v^^y&. ^T-n^:t 
^y^, Ty;v:t^y^, :?7;v/N'-=E-f ;v^^y^. T;v=r^v *;v>^'-;v^^y^. TV 

^y :^;vsK-;v:t^y> T5y*. Ty;vT5y^. r 5 y :^;V5i?^;yr $ y 
T;vnipv :^;;vjj^^-;i'T 5 T U - ^ v :^ T ^ y ^> y.;vyT^-f;VT 
^y^, T;v^;v;^t/r V -;i'y.;v.-^::^;vT 5 y y;i'5^yh^. T;v^;i^f-^^> r 
^T-n^^^r^. ;^;vy r^-f T;v^;^5.(^'T U -;v;^;i^y ^ 
T;v^;vS.y^Ty ->'^y^;^^^-;^^^ Ty;v^^ r V -;v^^y t;v 

■7 ^ - ;v ^ y * y. y - ;i/ T ^ y v v ^> L < {±Tia<^ 4 ^ y ttSl7jc'l4*>&^' 
. TV-yy^^ ^xnj^^t*^ -co-, -SOn- (ntiO, 1, 2) , -NR- ( 
[0 0 5 2 1 

(1) (Dm^^ i^m^m^ tLx\^m^^m^\z.[i^ 1*1 4- y ttii7Xi±* 

*y..i^y»i3icF4^Ty-=E-'^A*^7&^-^jn^o tfrlB-f ^^tttottS^ LT 

^yo^ic{4, ry^-'^A^^y. t;v:^; v^M-f ^y (M. v •f-'>i»-r ^y. >^ h u 
■izA^^y, 5&ij':7A^:ty) ^ J;tJ^'^a:^7f^:t y (fil, r- h ^y 5^;i/Ty^-y a^ ^ 
^^)'^^T=-vt>h.4-ty^ -f > ^y ^;^*y.5}^-'i7 A) :^^^^^^^;5.o ^-f^ 
y CO ^) T ;v :^ V ^W^ti^^ t L v^o 
[0 0 5 3 1 

-J^^ (1) -r:m.^fh^Vm<r>^'^%,^ Aii-N = N-BnOS|5:9-755-^^ (1 -A) 
. (1-B) . (1-C) t Lv^o 

-i^^ (1 - A) ; 
[0 0 5 41 
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R2 



[0 0 5 5] 

— (1-A) RlisXZfRSii. yK^W.^. vT/»^ T;i/^;w^. '>^nT 
;vdf;vft, T9;v^;i'*> T;^=^dfi/S^ T;vdF-;i/-f-:t-*. TV-;^•f■:t^^ T';-;v& 



[0 0 5 71 

(1-B) R5{i. ;!K*M?-> ->Ty». t;v^;v*^ ^/^^ n t;i/^;v^ 
. T9;v^;^^> t;v=?^vS> t;^^;^^^*. T';-;vf-^^> f-ti-^ 

^>i4ll7jct4»^*L. Zat±-N = . -NH-, tfzlt-C (Rll) =^^L. Z 
b j3 it/Z c {±#^^5:L-C. -N = tfzl,i-C (Rll) =5r^L. R 1 1 (±7X*Jli^ 

[0 0 5 8] 

(1 - c) ; 




[0 0 5 6] 

m5i 



R5 




N=N— R6 



Zc-Zb 



lit 6] 



R7 




R9 
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[0 0 5 9] 

— (1-C) 4'. R7 ^i:V^R9^i^^m^LLX. :^m^^^. i^T^M. T;V^ 
viJ' n t;v^;i^*^ t9;v^;v^. tv~ji^&. t TV-;v-f-^^ 

r)v^)v^^ T)^^^-^^, T';-;i^^. T';-;v^^v^> v 

n ^ fcJi -f :t >ttig7)c14*** L. RIO fi^I*M^^i-o 

[0 0 6 0] 

Blfia-|g^ (l-A) . (1 -B) ir;^^ ( 1 -C) "^i. R1. R2. RS. R5. 
R7. R 8i3J:t;^"R 9 7!)^^^i-T;i'^;v*t;{±. -gm^^^^i"^ T;v^;v^^ J;y*^4i6aj^(7) 

[0 0 6 1 ] 

Rl> R2> R3. R5> R7. R 8 j3 J; R 9 i^^'^l" v iJ' D T;V^;V»t3 (±, 

^;ti"^~>i^nT;v^ ;vS*3 J; '(f^WM<^ v ^ n r ;v ^ ;v*;5^''a t o ttlB v ^5' n r ;v 
^ i: L -Cli , R^W.^i^-h^ 5 7!;M 1 2 (7? i> n r ;v ^ Ji'mij^U ^ L v> „ mi fBm*^»<75 
fij i± 4- > tti&7K14^:^^^'^ tft^o tif IB V n T ;i' ^ i| ii . v n ^ ^ v ;^ i)^ 
^^fL^o Rl. R2. R3. R5. R7s R 8 i CfR 9 ;&^^1-T 9 tt> « 

^*i-;&T9;v^ j; O'^iEft^o r -7 ;v ^ ^fi^ho mria r 9 ;v ^ h 
L-C{±. ^^5^^ 7 7i>M 2 0 c7)T^;i/^;v^^5'|!?i Lv^o tulBgllt^wfilt^ti ^ :t > 

ttllTlctt^/O^^-^ t ^ o friB T ^ ^ ;v &<7) f 0 i± , > v ;v . ^ i z7 2 - 7 ^ ^> ^ ;v 

[0 0 6 2] 

Rl. R2. R3. R5. R7. R 2, id ITfR 9 i^m-fT ~ )VmUi. Sm^^^l" 
Z,r')-)\^^isi:XfmmM(Or')~)\^^i)^^^f^^o ItrlBr V L-Cti:, R*JM^ 
6 T^M 2 0 O T >; - 4 L v> o frlBSSt^<7)15i| {± , ti F n ^ v^, T ;v ^ ;v 

dp ;i' T 5 y T >- ;v T 5 y J; r/-f > ttflTtcttS^^^^ t tL ;i> o hu IB TV- 

-7 01 — p - h U p -y > o - ^ o n 7 i — J: ?/m- 

[0 0 6 3] 

Rl. R2, R3. R5. R7. R 8 j3 J; t/R 9 ^^'^i-T;V^;Vf-:tS^C{±, 4^^^ 

L-ri±. R*J^^m^^~ 1 2 0(?)T;i/^;v-5^:^*Wt bv^o HulBam^<7)f d ^ :t 
>'r4ll7jct4^/5^^^ttL;i.o H&fBT;v^;wf-:^»<oMt3{4, y f-;vf-:ti3 J;r>'j:^^;vf^^>6^^ 
-^^tL-So Rl> R2> R3, R5. R7. R 8 i I/R 9 T&^ft-fT V -;V'9^:^-^t' 

[0 0 6 4] 

R 2 ^ ;!^ m^imfi . 5 M t {i 6 M 0^*^ W tL<^ihhli^h L 
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[0 0 6 5] 

o 

Rl. R3> R5. R 8 /65'»i-T;V=?^'>*tC{i. SJ^»=^^i-;2> T;Vndr J; 
[0 0 6 6] 

u a^o ttriBT'; -;^^^v^h LTt±. 6 2 o to 

*3j;c/o-^ h^vyaiy^ -yi)^^tfL:h o 
R 8 ^^'^-TT v;PT 5 y^iiii. Mi^S^^I-;?) T v;^T 5 /:^j3 iy^'tegj^oT 
y^^^^^^tL^o tulBTv;vT5 L-cii. ^»ii^»^2;!7M2 ooTv;^r 

itfa, 5 - vx;1//-^-^>Xt 5 K#'^^;^^*o 
[0 0 6 7] 

R 8 /i^'^t" x;v^-;vT5 y*{i> T ;v^;vx;V5j^ — ;VT 5 7 T V -;vx;v5^-;v 

T5/^. ^ j;y^~^x^^^;^;l/.i^::l;^T 5 /^^i^'-^t (DT TV- 

R 8;^^~^i-T;v=r^v:^7;i'/-K-;^T5 y^trti, ai^^^^l"^ t;v3^->*;v*'-;v 

[0 0 6 8] 

y f-;v>i7 v-^ 3, 3 - vy F^^ io^^s - 7 i-;v'i7 v-r FtS^^-^S :Jx;&o 

R7> R8. R'di)^^-tT)^^^i/ii)'U^^^)vm^^±.WM^'^M-t:hr)\^^^-yiJ)\^ 

i!^=.)vm^ J: T ;v 3 ^ -> * ;v /i?^ ;v^>6s-^ t tt^ „ mf IBT ;v 3 ^ 5& ;v ;v 

» t L T , 2 7!jM 2 0 T ;v 3 ^ V :^ ;v ^ L v^o mriBem* 

[0 0 6 9] 

R2. R7. R8^ R 9:d^^1-*;i'/'^^^';v^ic{±, §^^=1:*^-'?) :^ -'V^is 

R 8 /&^'^i-R$fe* =^ J^-r y. ;i/ -7 T ^ ;v^:fe j; tFitamo x ;v 7 r ^ t tt 
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o 

[0 0 7 01 

R 2 . R 8 i^mir r (4 , ^ Wl" ^ T v j3 J; L'^^iE^^cT) t v 

ti^i>o lulST LT«. R^JlT-i^^i^" 1 Tt/M 2 0 6DT^/;vS7J)5^[? ^ Lv^o 

[0 0 7 1 ] 
[0 0 7 2 ] 

R4. R6. R 1 0T:-^$tL^tt*ltSi4, —1^^ (1) OBii-e^^tL-SSm^tLT 

;vyr^-Y;!/^, y 5 y S^ :^ ;u/^"^-f is J; tKT ->;VT 5 7 tt 

[0 0 7 3] 

ttlffi— IS:^ (l-B) 4", Za{4-N = . -NH-. tf^J4-C (Rll) ==^*L, 
Z b i5 ilTZ c (i^^^^jALT. -N=^/ctt-C (Rll) =^^t. R 1 1 f±7X*M 
fc{4#^Sfi^S=^^-ro R 1 1 /6^^ft1-#^^MfiJ:^^^: LT{4, vT^*. vynr 

* Lv^M^)IWi»-e^^o tulB— JIS^ (l-B) iz^tfi^ 2^(D5Mm^^h^d:^^mm.(0 

[0 0 7 4] 
['fb7] 




[0 0 7 5] 

o 

[0 0 7 6] 

±I5-^^(1-A) (l-B) (1 -C) t), 0* LV^^J>C0i±-^^ (1 -A) 

■e^;^,:^^ '^'-e^Tia— (i-Ai) xm^fi^ i>om^i^zutL^^o 
(1-Ai) ; 

[0 0 7 7] 
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[ft 8] 



R21 




N=N 




y II 



NHR23 



R22 



[0 0 7 8 ] 

^ (1-Ai) R 2 1 2§.<:^^R 2 3 ti. 7jc*j^^, T;^^;^*^ ^ uy )\^^)\^^. 
R2 4{±. 7X*iET-> ^^nr>JF.^x ->Ty^. TJV^;^^. T;v^;i/f-:t*. T;v^;v 



[0 0 7 9] 

$ Lv^^f+fc LTf±. #S2 003-286844-^. #S 2 0 
02-21 1683 #J1 2002-124832-^. #^ 2003-128953"^ 
. #iS2 0 0 3 - 4 1 1 6 Q^<D^^mz.%m.%f^fz^(Oi^^m'fhfL:hifi. ^) £J.Tl:: 

^:gfL;E. =bo-e{4 5&v^o :ineojb'^f^i4±iB#lt<7)'ft!i. #IS¥2-2 4 1 9 1#. #W 
2001-27914 5-^=^##tcLT'^^1-;i) i i: ;6^^-e § >S) o 
[0 0 8 0] 
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Dye 


T 


JLVL 


1 


— SCIi,CH,S 


Na 


2 


— SCHgCH^S 


Li 


3 


SCH2CH2CH2S 


Na 


4 


SCHgCHgCHgS 


K 


5 


— SCH2CH2CH2S 


Li 


6 


— SCH2CH2CH2S 


NH4 


7 


— SCH2CH2CH2S 


HN(E t)3 


8 


S0n2yno 

CH3 


Na 


9 


— SCH GH OCH CH«S — 




10 


— SCH29HCH2S — 

OH 


Na 


11 


CH2OH 
— SCH2CHS 


Na 


12 


C02Na 
— SCHgCHS 


Na 


13 




Na 


14 


(^^^>— NHCONH-^^^^) 


Na 



[0 0 8 1 ] 
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[fb 1 0 ] 



N=N— ^ J^L— ^ 5— N=Nv 



Ar 



Ar 



Dye 



Ar 



R 



15 



16 




-SCHgCHgCHgS- 



CQjNa 



CO^Na 



NaO,S 




SOjNa 



-SCHgCHgCHgS- 



t-C^Hg- 



17 



-SCHgCHgCH^S- 



COiNa 



t-C4H9- 



18 



NaO,C 



Na02C 




— SCH^CHgS- 



19 



NaOjC 




"CH2CH2CH2CH2~ 



COjNa 



t-C^H^- 



20 



NHCjH^SOjNa 



t-G4H9- 



21 




-SCH2CH2CH2S- 



HaOjCr COjNa 



Ph 



22 




-SCHjCHjCHgS- 



0 0 



23 



— SCHjCHjS- 



(C4IV2N N(C^IV)2 



t-C^Hg- 
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['fb 1 1 ] 




NaO. 




CO^Na 




Dye 


L 


24 


— SCHgCHgCHgS 


25 


JX 



[0 0 8 3 ] 
[fb 1 2 1 



R. .N=N— Ar K N=M— Ar 

H 



L 




N 



I 

L 



Dve 


Ar 


L 


R 


26 




SOjNa 




27 


N— N 

^ J^SCH,CO,K 


SObK 




28 




SOjNa 
S{^ 


t-C^Hg- 


29 




(^^^y-CH=CHH^~^ — 

scyia 




30 


N— N 


SO3K 


t-CA- 


31 








32 




M-'^ N^N 


t-CA- 
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[-fb 1 3 ] 



R. N=N— Ar R ,N=N— Ar 




N 

I 

L 



NH, 



Dye 


Ar 


L 


R 


33 


^> 


KOjC CO^K 


t-C,H,- 


34 


N— N 
^ — SCH, 


NaOjCv n^Ln ^COjNa ^J^^^ QO^Ha 

NaOgC^ COgNa cO^Na 


t-C4H9- 


35 




(NaOjCHjOjN^ N<CH2Ca,Na)2 





[0 0 8 5] 
['ft 1 4 1 



R1 N=N— Ar 




R2 M f x^N=N-Ar 
R1 



Dye 


Ar 


Rl 


R2 


36 




t-cA- 


Cd^K 


37 


SG^H^GOjNa 


t-CA- 


— NHCgH^SOgNa 


38 
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[<k 1 5 ] 



t-C^Hj N=N— Ar 



NH, 




Dye 


Ar 


R 


39 




- NH — <f y 

SOjNa 


40 




CO^ 

NH— 

COjK 


41 


N— N 

4^ y — SGH,CO,Na 

s 


— NHC2H4S03Na 


42 




— NHGjH^SOgNa 


43 


N— N 

^ Jl^ — SGH,CO,Na 


CO/la 
CO^a 


44 


W— N 

Ji^ — SCHCOjNa 

S CHzCOjNa 


COjNa 
COjNa 


45 




— N(CH2pHC4H9"")2 
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[-fk 1 6 ] 



t-C,Hj N=N— Ar 



Dye 


Ai 


R 






— NHCjH^SOgNa 


47 




CO,K 
GOgK 


48 




SO3K 

SO3K 


49 




— N(CH2C02Na)2 


50 


Ph 


COgNa 
COjNa 


61 




COjNa 
-NH-O 

CO^Na 


52 


CHjCOjNa 


COjNa 
GOjNa 


53 


N— M 


CO^Na 
CO^Na 


54 




COjNa 
C02Na 
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[fb 1 7 ] 



t-CAL. ^N=N— Ar 

w 



Dye 


Ar 


R 


DD 


C02Na 


COjNa 
COjNa 


DO 


N— N 

— SCHgCOgNa 


CO^Na 
COjNa 


57 


N— N 

^ J> — SCHXHMe, 


COjNa 




N— N 

Vg/^ SC2H4OC2H5 


COjNa 
COjNa 


59 


N— N 

k^^^ — SCHgCHMej 


SO^i 

on 1 ■ 
SO3L1 


60 


N— N 

— SCH,CHMe, 


C02^ nh/ 


61 


N— N 

^ JJ^SCHjCHNIe, 




62 


-<> 


— N(CH2pHC4Hg'")2 
C2H5 


63 


N— N r=( 


— NHCeH^-" 
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RI. .N=M— Ar 



I 

R2 



Dye 


Ar 


Rl 


R2 


64 


N — 1\ 




c(y< 

CO2K 


65 


SCjH^SOgNa 

N — ( 




^\ 

SOaNa 


66 






SOjNa 

SOaNa 


67 


N— N 


t-c,Hr 


SO,Na 

S03Na 


68 


// * 


t-C^Hj- 


SOjNa 


69 








70 


N— N 


t-C4H8- 


((^ V-C0N(C4H9)2 


71 






GON(C^Hs)j 


72 




t-cA- 


«>AH,7 
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mi 9] 



s 



Ik. 




N NH 
N 



73 




0 
II 

N— C 
H 



SOjNa 




[0 0 9 1 1 

Kb 2 0 ] 



^SC2H4S03Na 



w 



N NH 
N 



75 




SOsNa 



N— C 
H 




^ // 



SOgNa 



[0 0 9 2 ] 
[it2 1] 



N— N 

// w 



-SCjH^SOgK 



NH 

(CHPgNHSlVY^ 



CO2K 



77 



CO2K 



NaOgC 




SCjH^SOaNa 



COjNa 



76 




SOgNa 



COjNa 



HOjC 



78 
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['ft 2 2] 




[0 0 9 5 ] 

— (1) J^n-^4^-0-r >^'"t'-eo#^4f±, 0. 2~2 0K*%^^^ 

0tL<> 0. 5-1 5«s:%>0^'J; i^SF* Lv>o 
[0 0 9 6 ] 

o 

[0 0 9 7] 

0<^«|5<it'^-ty >^ (Xe 1. IWXm (mX^^) ) ^ T A C "7 'f -ab ^5 T' 3 

BP^p.s|>j-t7tpt<^'fe«^^ (mM^koKmmmymmmx i o o) :*^'9 o%m±^;i. 

[0 0 9 8] 

1 0 mg/mH:i.Tt^-r^ i t Lv^o > h "biEmi-^ C u ^ ^ C u 

^>^^#ft^^~2 0mg/m2mT<^^i$'lift^«$^> ^:<7)|lift=^ 5 p p mc7)^y-'>:^i^ 
2 4 Bf r«1«#L:^V'>'m'fe$^^/^1i:. llft>ei-^^7X4't^»fEtB^^ C u 4:^yA^^2 0 %}ik 

[0 0 9 9] 

±|BOJ: 9 *W4^^i-^7^nv7->^|^l-i±. 1) m<b«fu^_Ltf 2) ^-^tt 
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[0 10 0] 

^ -7 n i/T^-y-MA'km^^^ ::.tx^z>o 
•]^^^^^^^tx^^o ^#fi^ic(±;^;^*-;i'*56^^«^L/c^>(7) (#r?i2 002-24 

9 6 7 7-^. #M2 0 0 3 - 1 1 9 4 1 5-^) ^ >5> ;V "7 r ^ ;V«^^7&^S^ L ^ ( 

#Pi 2002-302623 #F?i 2003-3109"^) ^ -^t" ni^;^ ;l' 7 r ^ ;v 
^^m-^Lfz <D 2002-294097-^. #r?f1 2003-3086"^) , ^T" 

niE^;?.;i/.i>:r.;w^7&?fi}^L^c ^) ^ (#F?i 2002-275386-^. #11 2 0 0 3 - 3 0 
9 9^). m'^Ts T -=& ^ L/C ^fc O (#r?i 2002-256167-^) . 

)\^'m=.)\^^ii^m%\^f^^<^ (#r?i 2 003-213153 -t) . ^ >'i^^^ttln3 

-5. 2003-213168 -i-) . Limt^L7^:^)<7) 2003-213167 

[0101] 

^LTt^O (#f|2 001-64413) . M^\^m^<^^^'^'^^'m.\^fz%(D (4f F?i 2 0 
02-309118-^) ■h^m\ihf\^'^ o 
[0 10 2] 

^^■\i&(Dmt'\±m (4y^<Dm^m) t(^rM{±. ^^'\i&(Dmxxmwm'^^xi^ 

PM9 2 o^^m^'isn^KM^moD) tcommt. ^^nm(Dmmk^i^t\ 

4 :ty'^^mx(^K^tmmoDm&rir^o m^§:m&±x^^:^mt^ts-.t>fi^o ^^n. 

-2> 7t a6 (i -7 ^ n T - ><7)^ > -If ^^tc-gm»*##-r -^^'Z^WX^^ o Rit 

hif'^'^X^^o 
[0103] 

yit (Xe 1. IW/m (FelX^fr) ) T A C 7 ;Vi5^ ^9 "C 3 B T^MSt L/il^co 

fe^^Sd?^^^' 9 0 %)>X±.^ ^hvyy^y^o 

2) 9m\^fm^(07.7--^7.K'7 ^}v^-\z^\^-hwMmM.ifi^. 9~i. x^t^^u 

5 p p m(7):t V'^'Jt*^^ 2 4 BtF^-fft^ L/il^O-fe^^^^j^W 6 0 %jy.Ji (Sf t L < {4 

8 0%Jiil±) ^^vT^-f^i^o 

3) 2 (^^frtr'^y'^M-fe^-^/if^. i^^\zm^^f^C^xA•^ym±^W^<^2^%]>X-f 

x^^'yry-^ y^o 

4) #^S^^o$ffejio±^3 0%}X±tx^mnm^j:^yTy4 y^o 

[0 10 4] 

±f5#m^*i-'S.^#i: LT. ±iB-i^^ (2) xm^fi^y^^'^T^ymwrnif 

[0 10 5] 
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. OV(vs SCE) i 0 ii^^^'Mt Lv^o -e<7)7ti6, >?.;v-7 ^ X 

^ o 

[0 10 6] 

mT> ±15-^^ (2) xm^fi^y ^uzyT=->mm-i<'<^^^rmmKmm-t^o 

— fife^ (2) tC^V^T. X21. X22. X23jB J: 0^^X24 -SO-Z 
2. -SO2-Z2. -S02NR2iR22, -CONR21R22. tfc{±-C02R2 

1=^^1-0 ^;}x^<7)«m^OPi3T:-^. -S0-Z2> -SO2-Z2. - S O2NR21 R22i3 

J;r/-C0NR21 R22 75Wt t<. #tC-S 02-Z2i3itf-S02NR2lR22/?)^&t L 

<. -S02-Z2/^^':ft^)Sft Lv>o ^^T^. -e^OMm^^^Si- a2i~ a24COV^-f tL>e)^:;5^ 

2 i>k±<7:>m'l:m-f-m^. X2i~X24cod-^^ ^li^cl^it-r^ '^^otSRi— T:-^>M>&o-cv>r ^) 
J: < > -€-^^W?*JL^'±fa<7)v>-r^^;^l>(75^^^i-o tfz. X21. X22. X23 is J: t/X2 4 {± 
. ^xm—O-m^^X^^Xi^ X tfzit. ^Dx.(^X2i. X22. X2343 J;t/X24 75^':^T 

-so2-Z2T'*«9. /d^o#z2:6^'^'^^ '^><^*'^^f:^^<7)i ^ tc. iwi i:a«<^«l^*t? 

it- S02-Z2i:-S02NR2iR22) =l:-^A-ev^T J;v^o 
[0107] 

[0 10 8] 

±taR2i. R22{i. 7K*JF.^. gm^ L < (±teg^(7)T;v^;ix^. g 

mm^. gmT;v^;v*. gmT';-;v*. ^xzrmmtmMmi)^-^hi<zutL\^^o fit 

^ R21. R227&^v>TtL'J)7lc*Mi=--e*^^i:{i§fS L< J^v^o 
[0 10 9] 

R2i^ R22i3XZfZ2i)m-f-W:^i>l^<iiMm^<DT)i^^)i^&tLXli. RmM-^Wci}^ 
1-3 0 OT;^^;v*«t Lv^o #(^^fl-ot#iff4^^ >iJ^^^tt^^fti6^ tv^^sa 

#tC$f^Lv^o gf^*c7)^Jh bTti. M(^Z2^ R2is R22. Y21, Y22^ Y23:feJ;t/ 

Y 2 4 7^^~M t^gms ^w<^^t:^mm^£ m^<^ em* t iwj i: ^ o ^^^^^ ^fhn-^o ^xi> im. 
tzov^T i mw.x^^o 

[Olio] 

R21. R22i3 J;CFZ2«-ram'J> L < (±^tgm<7)vi5'nT;V^;v*^: LTti. 
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(DmtLXii. ^^^E<75Z2^ R2l^ R22^ Yai^ Y22, Y23 i3 XV^Y24-A^mz-m^^^W 

ife J: v^o 
[0 1 1 u 

R21. R22:^3 j:tKZ2«1-SJ^^ L< ^iift®moT;^^-;^^t LT{i. Rmw.l^m 
ffl) «ic^[?tLv>o ^m*<^f!lt LTJi. #:idEOZ2. R21. R22> Y21. Y22. Y23 

[0 1 1 2 1 

R21. R22 jsj; 0^2 2 ;^)^^fti-g}^^{> L < tiMfiiltOT 9 LTii, M^H^ii 

m) ijmKtjtL^^^o mm&<DmtLxii. «coz2. r2i, R22. Y21. Y22. Y23 

[0 113] 

R2l^ R22^i?7Z2/e)^'^-rgm^ L < (iMg^OT y LTii. R^Jl^m^i)^' 
6-3 OorU-;vS;6Wt Lv^o S^^Of!) LT ii. fMc0Z2. R21. R22. Y21 

^ Y22. Y23i5x-(fY24-d^mzwm&^n^^t:fy^m^^j:m^<^w^mtm}^i>(D7!)^mif 

jvyi^>r< K^. y?>;i/-7T^^;v». ;v .i^ ^ 5 K*. Tv;v 

[0 114] 

R2i^ R22i5xz/z2-Ami-^mmAtLxi±. 5MtfziieMm.<Di><DmjtL<. 

T^Jiv^o JilTtcR2i, R22i3 J;tKZ2-c^S$;|x^tt^itS^, fimf4g^*ffl&LTm* 
^co^^T'MTFt- ^ SMig PIS $ tL^ ^ CD ii >^ < , M X. if ii° V v > tr ^ 2 
3f3i. 4f4T-Smi-^^ t>i>Wtg-e*'S.o ^yi^y. tfV^J^ 

h';Tv>. -rv^yy^. v-^yv^, ^^j^^v^. ^ 

j^y, t;9y-'-;v. ■^s.ry^-Jiy. -^yX-i^Vy^-ji^^ hUTy-;^. ^^■9-y^-;v^ 
^>X:t^■9-y-;^^ ■9^Ty-;v, ^:/y'^TV-;v. -fvf-Tv'-;v. ^yX-^y^T 
y-;v. ■^^T vTV'-;^. y ^yX-r y ^^-y-y'-;!^. ii'nvv?^^ 11° 
■^Vi^y. t°^7vy. ^5^'y;vy, ^ryv y ^ if^^^^if f3^^-l>o ^# 

\£v^i^y. evij^vy. hVTi^y. if9y-;v. -r5^y-;v. ^yx^ $ ij^y-;!/ 
> hUTy'-;i/. ^Ty-;y. ^yy^Ty-;^^ •^vf^Ty-;y. -^yX^vf-Ty- 
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«<7)Z2. R21. R22s Y2I. Y22^ Y23isXXfY24-^^'^KW:^M'^W'=>^t-^^ 

o 

[0 115] 

Y2i^ Y22. Y23i3XV'Y24it. ^M^fim^ii^. 7X*J1^> ^^Dr>'il^^ t;v^;1' 

->i> nT;v^;v*. T;K>--;i'*^ T7;v^;v^. T';-;v»^ ^I*?t^s vT^* 

;i/dr;i/f-:t-^. TV-;u-?^:t*, T ;v -> 5& ;W>K-;VT 5 y j^;v>}^>T^ F*. 
;v^^'^-f;v^, ;^;V'7 y!.;]/^^;^^, T;V3^>^:* ^v*'-;^^, ^*?t^^ 

FS. "^v-f F*, 7.)V:t-yT^ F^. *;v/-^^^-r ;v -7 r ^ -f T 

[0116] 

Z2. R21, R22. Y21, Y22, Y23i3 j;C/Y24/6^^Mt^«^&**-r^ ii/^Wtg^^^ 
1-1 2 (^Eil t ii^lKM T ;v ^ 7 ~ l 8 co mi t fi^g-Hi^lI T 

{i^teil T ;^ ^ - 3 ~ i 2 (DUm t (i^KSI v n r ;v ^ 

. sec-yf-;!'. t-yf-;i/. 2 - j:.-?-;vv^^ 2 - ^ 3-y 

> TV-;v^ (^Jx.(i\ -7:^^;^. 4 - t -yf-;v7 2, 4 

- - t - T ^ ;v 7 ^ - ;v) . (i^il £ {S\ 5 V 9 V V h v T 

2-7';;v, 2-5^^-;v. 2-t:V5v-;v, 2 -^^y^rv^'J . vT^ 
ti Fndrv;w^^ -hn^, :*;VjK^->^, T<y^. T;v^;v^^v^ 

yh^v. j^h^rv. 2-y 2-y i5'>'y^;V'i^-;i'^h^'» .rv~ 

3-— hn^^y^v. 3 - t v7J?;v^-^'-t'i';vy j^y s-yh^v'::^; 

;V/-?^^;i/) , T v;VT5 y^ (^flx.{S\ T-thT5F. ^>XT5F. 4- (3-t- 
>^f-;v-4-t Fn^ri/^j^y Jpv) y^>T5 F) . T;v^;VT5y* y -f- 

;vT5y. yf-jvT^y. s?j^f-;vT5y. y ■^;vy'^;vT ^ y ) . r-uy^ (Mx.{f 
, y jL=.)VT ^ y . y) . yu-(v& (mk-tit\ y :L-}vyu4 }^\ y 

N, N- v7''f-;v'7 ix-f F) > y>;i-y ;vT^ y^ n, n 

-7 T^^;vT5 y) . t;v^;v^::^^ (Mx.(^. y'^;v-5^:t. 

2 -7aiy . TV-;V-^^* (f!lx.{f> 2-:7-'h 

5 - t i;^f^;V7i-;v^^, 2 - . T^v^;^^^^/ 
:;f?;i/.-K-;i/7^ (^!lx.ii\ y h ^v:^7;v^':=^;vT 5 y ) . y.;v.i^>T^ F* <,m^\t 
, y ^-y^;!/^ ^ F^ ^>--if>'>?.;v*>'T5 F. p - h ;v^>'y.;v5f; 5 F) > i3 
;v/'?^-f;v^ (Mxf?. N-^'^;v:*;v/N^-^^;v. N, N- v■7'•^;^:^;^/^'^-^ ;v) > y. 
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— ^>-tr >X;V* — > ;Vjr. >';^ ^ T ))/ ^ )i' :^ ^ ~y i] )V )V 

. 1 -y J. — ;i'7" h 7y'-;i'- 5 -^t^v^ 2 --r h 9 Kn tf 9— ;v:t^'>) > 

^^)VyV )i^:^^^y) , T V - ;^ ^ ^ J?7 ^^'f^'-^^T 5 ^ ^ 7 y ^ ;l/ ^j^' 

2 -^yVi-rV] Ji^^t. 2, 4 -v-y j^/^v- 1 , 3, 5-h'; 
Tv^~)V- e -^ts 2 - ^') V , :^;vy^:^;v^ 3-ya^y^v7° 

;v) , y iy ('^llx.Jf. T-tf^;^, 3 - y a:. — ;^y''^^^v -f ;v, --<>'yM;v) 
. -f:^y'l4i&7X'l« (Mx.{i\ v;v^, ^i-^T.yi^j&isxxfAm.Ty'E 

10 1 1 7] 

$f * Lv^o :^>^:^y J: ?7>^;i/4^*{±:^0)bti^-e^oT ^) J: < . 

^y. :^ h V y^ :^ u :t y) isiTOil^&^^y ('^o. •rhyy^;vTy 

-^E^r:? A-f :t y^ -r h y y ^;^i5''T--y-'j7 A-r :^-y, -r h yy ^;v53^x* — a) yS^-^ 

[0 118] 

^^yttil7X'I4^<^i5c^ LTf±. yi5'n^/T-y^^l^l-i^^'t'^^>&< 2\m^^^ 

[0 119] 

— (2) cf", a2i~ a24i3J;tf b2i~b24i4. 'e^x^'tLX2i -X24*3 J; 0^^Y2i ~ Y 
2 4<r)»^Sii^^1-o a2i~a24li. ■e:l^^'mS3A^I. 0 ~ 4 cO^fi^ft-T^^ ^-C;0^'|W1 
B#t' 0 ^1 tti^v^o b2i~b24t4. '?■tL-e^:f^^^S3i^::> 0 ~ 4 co^^=J-^fo 

a2i~ a24^ i a^'b2i ~ b24(7)V^-rfL:*^^^^2 m_h<^S®:-e^^ ^; ^ Ji. X21 ~ X24 ^ i 
Y2l~Y24(7)v^-f:^^5^'^f4m^'il^¥^£1-^i t 15. •e;}^^{4l:v>^z|Wi--e^^)^>&o■CV^ 
T 4) J: v^o 
[0 12 0] 

a2itb2i{±. a2i + b2i = 4 (T^H^^^H/^-to Lv^Ofi, a2i^^Ut/Sf4 2 

=&^L. b2i75^^3 t fcti 2 ^^-tia^-g-pb-fr-e* «9 . -eco^jej^tr^. a2i:^^l =^^L> b 

2i5&^^3 im-tm.^^t>^-A^miitft lv^o 

[0121] 

a22tb22, a23tb23^ a2Ath24(D^m.^^t)^^Zi3\/^X^^ 3 21 t b2lO|I<^^'^ 

[0 12 2] 

Ti> Zr. V. Nb. Ta. Cr. Mo. W. Mn. Fe. Co. Ni. Ru. Rh. 

miE# 2005-3003952 



m& 2003-423135 



^--J : 32/ 



Pd> Os. Ir^ Pt. Cu^ Ag. Au> Zn. Cd. Hg. AK Ga^ In. S 

Ge. Sn. Pb. Sb. B i ^^~^mf o 
Wiitf^t LXii. VO. G e Ommft L<^tf ibtL^o 
10 1 2 3] 

tfz. m^imtLXii, S i (OH) 2> Or (OH) 2. S n (OH) 2^W^ U 
[0 12 4] 

^hK. ^^^^■>'fb^f^t L-c{±. AICK S i C VCl, VCI2. VOCU 
FeCK GaCK ZrCl m-^^m^fhfi&o 
[0 1 2 5 1 

J^p^^ir^, Cu. Ni. Zn. Al^Wtt<> C u'Ami>tJ-t L^^o 
[0 12 6] 

S^c. — (2) -eS$^^'S) 7 ^ n vT->M^-{i. L ( 2 ffficDJUM^) =^^LTP 
c (y ^uzyr->m) ^^2Mi^ (mx.lt. Pc-M-L-M-Pc) t /^{± 3 

]^Lxi> X < . ^<7>B#oM}i-?-tt-?^x|wi— -e^oT ^J)M^;S) i>(DX^^xii j;v^o 

[0 12 7] 

iOJ^-g-. L-C-ft^a^ 2'fffi<;9^i|§^}i. :t^vffi-0-. ^:a-*-S-. 
*-C0-. ;^;v>i^-;v»- s 02-> 5y*-NH-. ^5^p>*-ch2-> *3J;?7 

[0 12 8] 

ttrlfi— (2) Lv^^^^(7)|a;j^^:f9-iirtc -ovarii, fl^(7> 
[0 12 9] 

ifriB— ii^^ (2) -e^^tL* 7iS^n vT->^3M-<7)^7^>^-tr^{). ttriB— (5) xm-^ 

iyr~>m-^t<^-^^^xwL<m^^o 

[0 13 0] 

ttrlB-ilS:^ (5) tcisv^r. X5i~X54. Ysi-Yssti-lfe^ (2) (Di+'OX2i~X24 
. Y2i~Y24 ii-e-tL-rtLlWia-t?* 19, 0t LV^M^)|WlCt?*^o tf^. Miii-IS^ (2 

) tfc^M^TOt?* i9. 0i Lv^M^)|wi5|tT'*;i.o 

[0131] 

(5) a5i~a54ti, ^M^m^^LK. 1 tfzlt 2 (DmkX$) r) ^ UtL< 
ti4^a5i+a52+a53+a54^6^il/iL. #(-$?iL<iia5i=a52=a53=a54 = 
l(7)t |;-e«fe^o 
[0 13 2] 

X51. X52. X53i3 J;D^~X54{±. -e;iX'e^a^< IWlcam^-e^oT'^ j; < . tfctiMx. 
tfXsi. X52. Xss^^ J:0*^X54:^^'^T- S O2- Z2-e* D . >0^o;g.Z2 {±M^ S ^ O^Sr-^ 

. ^^\^m:SL\^^zm^^mM&^. '^J;t(f-S02-Z2 t-S02NR2lR22=^'^^-ev^ 
T ^> J: v^o 
[0133] 

— (5) -e«§tL^7^ni/T::^>'^^<7):&55-t?'^. t Lv^Sm^Oli.?^'^ 

X5i'-'X54 ^: LTt±, ■^tL'PtLJfSaitc, -SO-Z2. -SO2-Z2. -SO2NR21R 
22 1 fcfi-C ONR21 R22;6st?4 L < , S O2-Z2 ^ - S O2NR21 R227&W 

iL<. - S O2- Z2;^^'*^$?$ Lv^o 
[0 13 4] 
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[0 13 5] 

R21, R22{i. -^:ix'ew$3z:i'> 7R*iI^. M?^^?) L < {itegmc^T;v^;v^. g^^b 
7mm^. mmT)V^)l^&. g^^TU-;i-^. ««I:tS5?)^^J: i9 0t Lv^o /^/itR2i 

. R22-^^^K:i(,m}E^x-^ ^ :i t mjt L < ^v^o WKmm-<omm^^ ^ > ^ '^^i'^^iM 

[0136] 

W S L < . 7R*j!l^-e^ ^ ^ ^ 0 1 Lv^o 
[0 13 7] 

a5i~a54{±. "tMlxm^LK. 1 ifzii 2 X-^ ^ :i tmj-t L < . ^X:^^1X^^;l 
[0 13 8] 

. #t'Cu. Ni. Zn. A1«SL<. ^j::^^X iim^^l^^C u:^mii^t L^^o 
[0 13 9] 

tfflB— (5) T'ft$^^;g. -7^0 vT->^ft;^^7|cv#14t?*;5,:^>g-ii{i, ^:t>ttil 
^^Lv^o *;v:^^^^>;v^, 'J^T.jj^y J: z/7>;v:^^}iig(7);|:>ti^-traboT J; < . 

Ay( iry. -r h ^ j<-^)l^ifT — -J~'y :ty. 7" h 9^ f-;V>3^;^^-^-'i7 A) 
[0 14 01 

[0141] 
[0142] 
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[0 14 3] 

<D—^m^j:JiZ^izM.mir^t:^^X-^:h:^KmK.l£. J. A. Deanfi. TLange' 
s Handbook of ChemistryJ^12)S^ 1979^(Mc Gr 
a w - H i 1 1 ) ^ Rb^<7>|IJtJ iiflj. 122-^. 96-103 19794]£ (it^fc 

[01441 

^*Xn (n=l~4) ^'J;tJ*^Ym (m=l~4) OSAfi^^^ i y^^SAfflgl^^^^* *1 

l^^li-r^t. #^<7)fl^tl75^^#^'0SLv^^i:^^tl:lLfc^)(7)tr^^o f ttf IS- 
IS:^ (2) ioiCF (5) -^^^ih-h-y xi'yr ~y-^m^nB.m^^'m'^m.WSLW\z^<^ 
v^-rJSJ.TOHa«ir^|RL-Cfe«1-^o (5) fft^l^tt^ Ybis Y52. Yss^ Y54 

^ Y55^ Y56^ Y57. Y58=£:#^l. 4. 5. 8> 9. 12. 13. 16f4hi-^o 
[0 14 5] 

(1) ;8-fi*1$M : 2 jsi^/^ 7ti±3fi. 6*3J:t/S T'^ti 7{iL. 1 0 *3 J; r/S (± 1 1 

(2) « -MmM : 1 jsiCFt /c«4f£, 5 J5 it/^ /iti 8fii. 9 is i Z^i /i{± 1 2 

(3) : 1-1 6'fit3miijt45fc<. #^<7)e^^^*i-^-7^nix 

[0 14 6] 
[0 14 7] 

-H^f r^i^nvT-^-'fb^tM-J (P. 1-62). C. C. Leznoff- 
A. B. P. Lever V C nWiY' Phthalocyanines-Prop 

erties and Applications" (P. 1 ~ 5 4 ) ^irfSm. ?I>ffi 

[0148] 

(2) -e^$tL;5>-7^n>'T->^l4-i4. I1I^<&M 0 0/ 1 7 2 7 5^ 
. IWIOO/08103^. [WjOOyOSlOl^. |WI98/41853^. 10- 
3 6 4 7 1 -^^fcn^lB^^tLTV^^ J; ^ ir. Mx.}fiEgJ^<^ -7 ^ n ->T- ^'fb^J^f^^^ 

. :^ ;v .is > -fk/i)^' 7 ^ n V T - > ^ t-'cofiffi x-i^H^^ y)n^±<'Z^^^^yit^fi-^M%ii> 

^i-^j^^^-^x-^o t^oT-?-tL=^iiJH-t LT-^^i-^NFi'ti. ^mnmm:^}^yr^^ )i^m 
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[0 14 9] 
[0 15 0] 

}Vmmi^ iit^m P ) iSXXfXt tz V ^ / ^ V ^ F U ('ft'^*^ 

Q) ^—1^^ (6) xm'^fi:h^mmmttU.)^^^^^i)^. ^v>{iTI2^-e^$tLS4- 

;^ ;i/ .-J. -7 ^ n ^ h i; ;Hf R ) t ( 6 ) $ :^^ ^ ^«|f ^ RiS $ 
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[0182] 

fh^t/No. 14 6-19 OOM-P c (Xp 1) m (Xp 2) nX-^-^fl^y 

[0 1 8 3 1 
[<b4 6] 




[0 18 4] 

#ii 2001-226275-^. |W|2001-96610^. IWI2001-4 
7013-^. IWI2001-19363 8 -tc^#<2r«tc|B«co:^-StC J: V ^)^-r ^ Z. ti^^X- 

[0 18 5] 

—^3^ (2) xm-^fi^y^niyr=-y^n(D4y:>f^X(D^mMii. o. 2-2 ok 

i%:6^^0tL<. 0. 5~ 1 5«fi%^>*j; I90t Lv>o 
[0 18 6] 

:*:^H^-C-{Sffl$^^v^f 7iC'r«#:p|=<t-i3V^T 5 0 0- 5 8 0 nmOMII 

:^t-i^^XM:;^:=^*L. ^-oi. OV (vs SCE) =t «9 'b*<7)m<tSfi^;ti--2> TV* 

[0 18 7] 

mwA) -N=N- mmmB) xm-^fi;h^^m^mir^mm-x$>i>^txi>^o ^(d 

fitJ ti 5 1 7t 6 *m<7)«=^-c. \£ =7 ^ 5 ^-/- h i; r v- ^ 
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^Htv*-;!/, ^TV^-JV, -blx:^v'-;l/, tfV tfvv^. tfU$>^>, }£V-Jy7b^ 

hMiffitzmmm-c^^o M^m^^^itmmz 001-279145 #112 001-1 

5 6 14. 2002-309116 J(f-M 2 0 0 2 - 3 7 1 2 1 4 t^Z 

[0 18 8] 

, ^<DMitmm^m2 002-37121 4-^^CfB«§:^^-CV^^o 
[0 18 9] 

[0 19 0] 

Lv^tf5t±<7)#m^^4 {ij^frliTt^^^i-^Ci t-tr-^^o ^mKitmi2 0 0 2 
-12 0 1 5^tr|B«^tLTV^;|,o 
[0191] 

0 1 - 2 5 4 8 7 8^^ClB«$tLTV^^o 
[0 19 2] 

5&^500~580n m-C*^ ^ t /6Wa<^-^-e«tL-C*3 . $ ^ 

^#fl*jtii±#Pfl^2 002-30913 3 ^^f^^;|5m$^^TV>;z,o (3) (D 

o 

[0 19 3] 

5. 0X10-2 [h-^] likTm'ft L < , 3 . 0X10-2 [h-^] ^^X l9$fS L < > 1 . 
5X10-2 [h-^] mT7&^#t30t Lv^o 

^ ;v ^ - ^il t TflJJ^ L/cMMrM^^' 0 . 9 0-1. 10 o?^^o»fefIJt^lOS5S^.^ 
^:L-CS*RL, :i<Dm^m^^m^'Mm. (=10 0%) ti-^o ciolifft^ 5 m g/L 

l^mffl<^ePlii^-«5'^{i. J ISn-K222 3 cO|||Zg^Ifi^^emlL/c/^°•y f-. "7^^ 

iij ^ffl en ® ^ ^ mmin. ( Pt©^^ * 9 - / ^° y f - ) </) ?t a . m mm^ i s o 5 

ffiSE# 2005-3003952 



#11 2003-423135 



'^-v : 60/ 



^ o 

[0 19 4] 

(3) ; 
[0 19 5] 
['ft 4 7] 




[0 19 6] 

(3) icjsv^T. Asifi 5^«lt*^S-ra 
Bsiis J: ^/B32^±^ ^CR3i-> - C R32 = ^ftfj^^ S fct±v>'f':jx^^— 

1W^^'=C Rsi- L < {±-C R32 = =^^1-o 

^^M&. T V T ;v 3 ^ -> 5^; ;v - T V - ;v ^ ^ v ;v .i^'- 

[0 19 7] 

IglJJ^^. vT^*. ^ ^;i/^s-^xf 

, -hnft, T)i'^)\^^^m. TV-;^f-:^*. T;v^;i';^;v*-;v*> 

R31 t Ras^ tfziiR35 tR36-^^m^LX 5 - 6 MM^M^LX i> X^^o 
[0 19 8] 

— (3) ^ci3V^-C. A3ii± 5M«St»*^-r:^^\ m^i^O-'xx nil^coMt^ti^ 

-r y T y*- ;v^*^^f ^ ^ t ^^x § ^ o IE tcgm^^^ir L t t =fe J; v^o 

't't?'fcTIB— (a) -^^h (f) ■t^^$i^^ if^y-JVlt. -f 5 i5^""y-;v^. -fV^T 

[0 19 9] 
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Ut4 8] 

-AS5*(a) (b) 




R317 



[0200] 

±15— (a) if) t':fev^T. RaovTS^ib R320 «i— (3) tc*5tt^G3> 

R31. R32 ^IWICM^^^^i-o 

(a) /ii^'b (f) cod*>^ UtL\^^<Dlt-m^ (a) . (b) -e^^tL^li^V' 

[0 2 0 1 ] 

— JIS^ (3) ^'i3V^-C. Bsi^ J:t/B32(±. =CR3i-i3J:y=^-CR32 = ^^i- 

tfciiv^-f jW)05^= C R3 1 - ^) L < ti - C R32 = ^^-Tt^^ ^ 

--CR31-. -CR32 = =^S1-^)CO:;65^J: i9^fS LV^o 
[0 2 0 2] 

R35. R3 6{4$?t L< 7K«^. Tv-^v^, t;v 

^)J:v^o /c/fL. R35:fe J:<y'R36^^|W|^l37fc*J!l^-e^^ ^1 1 {±5^v^o 
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[0 2 0 3] 

T';-;v^^v^. Tv;v^^v*. ^I*it^^'>*x T5y^. Tv;^T5y^ 
L< (±7}c*m^^ ^^u^yW.=f: t;v^;v». t:Fn^->». T;vn^S/^. T 

[0 2 0 4] 

R3l^ R32 Lv^ifjOii, 7X*iI^^> T;^^;^*. /nu^'^M^x r)V^^i/ 

R31 i:R35^ ^/t{iR35 tR3655^M^LT5~6M?ft^?^^LT^ iv^o 
[0 2 0 5] 

A3i^^'gm^=^*-r^i#^. tfctiRai. R32x R35. Rse ^ t± G3 (75g|^^:^^-M^3 
[0 2 0 6] 

±12—^^ (3) -eR$:n-;s^f455^>Xv#tt»-tr*i>m^^3Ji. A31. Rsix R32. R 
35. R36. Gz±.(D^^-^^^i'h-h-(D\i.mKmM^tLX^h\z^ tymi7K\^^^^^^^t 
W^Lv^o LT (75 :t :^ 14117X14^ ti )V ^ yt^T.^^ 

[0 2 0 7] 

fihrnmn-m.^ (3) Rmk^^D-m.^ (3 -a) i':fev^-c^*®-e^;s.o 

[0 2 0 8] 
[0 2 0 9] 

ix R32-e^^tYc«^^-e^m$:^^Tv^^ ^ i: ^^1-0 
[0 2 10] 

^^{4 1 ~ 2 o-e^;?. ^ i: L < , 1 - 1 6 -e^^ i ^ tc^if t Lv^o T9;v^ 
;v^io J: ?7tt^ T 9 ;v ^ r V - 15^ {i 7 ^ i± ^ 7 ^ ^ ^ i t 

[0211] 
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^{i 6-20 -C-^^S CI t L < > 6 1 6 <bic^i?$ bv^o 

[0212] 

. 4 >14*l7Ktt*^ i:':^)^'-^^ tL^ o tfria^*«<7)#ll 2 - H° U 2 - 

2 - -7 V ;i'^75^''^ttL^o 

[0213] 
[0 2 14] 

[0215] 

V ;?7 ;v ;i/^coM i± , 7 y ^ ;v ^if S o 

[0216] 

^ ^ * - {± . ^ ^ V ;v ^j^' - jv^-^^^ ti^^ho t 

Tf±. M*iK^m^^'2 ~ 2 0 (^^I*m:t^v:*;v^i^'-;u^7eis$?t Lv^o tulBS^^<^f « 
{± . ^ :t > ilTKttS^^'^ S a o mi fBII*#^ :^=.)V^(Dm ^3 {i , 2 - H° ij V 

;v ^ ^ V ;v ^ jv^-h^^ tix^o 
[0 2 17] 

0<^Tv.;i-^WS Lv^o tfrlB^m^OfUtcii, :t>14il7Xtt*/e>^''a-S tLi,o ttrlBTv- 
(i , T -b ^ J; Tf^ y V>r tft^o 
[0 2 18] 

1-2 007;^=?^ v^tSW t L v> o tu IBg^^coM ti > T ;v 3 v*. t; K n 

- * ;V 7° n V t tL ^ o 

[0 2 19] 

T {± . M.mm.^i'Wii)^ 6~2ooTy-;v:a-^ ^ l o tfr fB«m*<^^j r ;v 

[0 2 2 0] 

x%m.<r>^mni)^mwhftho mtmrnn-^^'y^ti^x^t. ^*im^i&7&^2~2 oom 
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m^-t^iy&-^mtL^^o mmW:^&<7)mKit. T;v^;v«. t;^^^^^, i3J:?>M^ 

^ ;v :t ^ V ^75^^-^ ^ ^ o 
[0 2 2 1 ] 

V ;v :t ^ v» i: L T {i . 1-20 ^#*M*>&-*g^ L U 

[0 2 2 2 1 

[0 2 2 3 ] 
[0 2 2 4] 

T ;u n v 4? - :t ^ * (i , T ;v =7 ^ * 5}^' - ;v :t ^ v' ^T&s--^ tfl^o 
[0 2 2 5] 

[0 2 2 6 ] 

iim.mM^:d^^ t T ;v ^ t U - J; t/fl*^*fi $ h KW^^ ^ * L r 
^ ^ > teiiTRtt^^^'^ t ^ o tu IB T ;v ;v r 5 y {4 , y T 5 y X z^-y 

[0 2 2 7] 

T V -;vT5 -smrv -;vT^ y^;j)^^^4tL^o ttriBT'; -;vt5 y^h L 

[0 2 2 8] 

xmm(Dmmm^^mif h o wmmmnr ^^mtLx^i^ m.mwL 2-20 m<^mMM. 

[0 2 2 9] 

Tv;vT 5 y^tcti, gmTv;vT5 y^^a^^-^ttL^o buIBT~>;^t 5 y*t L-c(4. 
^«^»[^^~2 ~ 2 0 COT v;VT 5 y^^^^^t Lv^o iulBWItSco^J {±. ^ ^ >"r4« 
tL<g>o ttilBTvJl^T^ y^cTj-^Jtm. T-b^;VT^yS. ;t-;VT 5 y 

^>yM;VT5y». N--7ai-;VT-fe^;VT 5 y j3 J;r/3 , 5 - vy>;v4^'^>yM 

[0 2 3 0] 
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#t ^l^^o ttriS'^ 1^^ F^OMt'tis 3 ■5^;V'> l^-f 3, 3 - v'^ l^^ K 

[0 2 3 1] 

[0 2 3 2] 

tfrfST;vr?dr v:^?;w^i^"-;vT 5 /^a: LTfi. ^^J^^^/?)^~2 -20 (75 r ;v n ^ ^ .i^' 
[0 2 3 3 ] 

tfiho ttriBT u -;v:t^v*;^^i^"-;vT 5 y^i: LT{±. ;^*JK^§^C75^~ 7 - 2 o co t v 

[0 2 3 4 ] 

;VT5 y*2g.«y'T'; -;v>!.;i'?J^~;^T5 y^t LXfi. l -2 0<7)t;v^;v 

x;v*-;vT5 y^23:^J^^TV-;v;^;v*-;vT5 y^Wt Lv^o ttifB^i^^ofil^cii, 

T ^ y ^oi^lltcti, :^^)vy.)Vvirs=.)vr ^ J N - y a: — y ■5^;vy.;v>-}^— ;vT 5 y 

[ 0 2 3 5 ] 

l± . :t ttiS7Ktt»75*''a- 1 ^ o ttrlB^I*!^:^ ;v * - ;v T 5 y S(7)ffl {i , 2 - ^ - 
;i'y.;i/.i^^;i/T ^ yS, 3 - tfU y;i/y>;^;i^-;i/T 5 y tt-So 
[0 2 3 6] 

[0 2 3 7] 

^ tLXii. tL^^tty ^ ;v jj^ J: 7 ji - ;v ;v 5}^ - =^ ^ if -?> 
[0 2 3 8] 
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;v 4x ^ )]^^'^^^ tfi^o 
[0 2 3 91 

— ^ tf -a ♦^yJi^'-e ^ o 

[0 2 4 0] 

^ :^'L'5> o 

[0 2 4 1 ] 

- (2 - t Kn3rvJ^-f-;v) r ^-r ;^^;^^'-^i^^'i>o 

[0 2 4 2] 

(3) Oi+'tr'^). t Lv^^Ttii. Tffi-^^ (3 -A) X-m^fi^i^OX- 

-S o 

(3 -A) ; 

[0 2 4 3 ] 
[<b4 9] 




[0 2 4 4] 

R31. R32. R35*3 ilFRseti— (3) tmmx-^^o 

^mkm. T->;v^. t;V3^->*;v>K-;v^. t U 

;v^^^1-o 4't?^7X*Jl^^ Tv;v^. T;v^;vx;V'i^-;v^^) 

o 

[0 2 4 5] 

Z3l{i^^^'y hOgm^^^ff p^tS^O. 2 Om±(^m^»KBItt^=lr*-t-o Zsiti^r p 
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t'*?tL<. 0. 6 o&.±<Dm.^mmmmi>mtL^^^i)^. i. o^®£=&v>^:h7&s'M 

[0 2 4 6 ] 

y*. -hn*, T;i'^;w^>'V'i^-;i'* (-^Jx-Jf TV -;^;^;^^•=• 
[0 2 4 7] 

/^ ^ h m^^^m. a p 0.45 JiJ,_h O E^B^? I tt* t L X {± > ±12 t^tlP x. T )V 

) •^mf^^'tif'^^'^o 
[ 0 2 4 8] 

-7 ymM:^&,o p'ft^^^O. 3 OJ':jL_h<7)mT-®:51tt*^: LTt±. ±tBt-inx.. Tv 

v7nn^^;k^;j-) . 2^\>X}l(0 a p\%if <^ . 1 5 m±(7)m^PK.5l1«-eem$ 
:^L/cTU->'V* 2, 4 --7- ha -7 ^> iS^ ^ n n "7 . i3J:t/ 

^xn?t 2 --^yy^^-y-y^'J 2 -^>yf-TVU;v. 1 -:7 2 

- > y A 5 V ;v) ^^if 1 56^'-e i ^ o 

[0 2 4 9] 

-J p^itT&^o. 2 oJiy._ti<^m?-^?i'te*o*#^!it LT(i. ±wBt;ijn 

[0 2 5 0] 

ZsiiiLTii. _h|B<7>*;ei--t?^. R*^2 ~ 2 0 <7)T ^^^2 ~ 2 0 OT;!/^ 

;v:r^v'75/;v5i^'->'v^> ::^hns, vT/^, ~2 oot;v^;v^;v5}s:^;v^, 

^*^6~2 0 coTU -;v>(.;V7^^^;v^, ~2 0 <5D:^;i//-?^^ ;i/^:^TO*afc 1 

2 0 <7)t;^^;v;^;v*-;v*^ R«6~2 o «ot u -;v>'.;v*-;^^-e^ J? . 

[0 2 5 1] 

-2) o 
[0 2 5 2 ] 
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[0 2 5 3] 
[0 2 5 41 

HuIB-IS^ (3) xm^fi^r^7-^m-tLX!Wl.ztJtL\^mmm<Dm.^^i^^lt. R35 

jsi rJ^'Rse LT^T^ L < {i^ tK^JMT-, t;u^;vS. tV~)1^&. ^X^StS. 
T . ^ L < it7i^mJW.=P. TV~}i^m. 

R 3 6 75^^* tC7X*m^ tr ^ vl (i ift v> o 
[0 2 5 5] 

[0 2 5 6 ] 

A 3 1 o ^ -fc> , $f S L < {± t° 9 y^- ;nt. 4 If- jviM. ^ v^rv- ^rvr 
jv^. ^ T y^- ;i/iS-e ^ ^) , $ <b ti 9 y'- -r y ^ r v'- ^ ^ 
. ft'fc^?* L < (±t;°9y'-;v^t?ab-2>o 
[0 2 5 7] 

B3ii5j;t/B32;^;^^-?-tL^'tL=CR3i-. - C R32 ^T'^ 19 , R31. R32f±#^»tL< 
(StR^H?-, t;v^;v^. ^^"oryJW.^. vry^. :^ 

t;v^;v^, '>Ty*. *;i'7N'^'r ;v*-^ab'l>o 

[ 0 2 5 8 ] 

ffriB— (3) xm-^ii^'it^^(DutL^^m^&(om-^^^o-^fiZ'o\y^xii. m. 

[0 2 5 9] 

IriB— (3) -eft^tL^ Ty'*$4•<7)*#f^l=^mT^;^1-7&^ 2^l&0^f±. TIBcofit^ 

[0 2 6 0] 
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2^ •?) o 

[0 2 7 4] 

^f&HJ-C'fSffli-^-^'^ y^liZii, m a X7{»^5 0 0 nm-^^h 7 0 0 nint3^ 

•9 . mtj^ 1 . 0 Kfm^itLfz^wm'{(^(^mx:^^^ v )v Kii^^^^mm (w a . 1/2 ) 

1 0 0 n mm± * L < (± 1 2 0 n mm± 5 0 0 n mJ2JlT. ^ t::^^? * L < {i 1 2 0 n 
mJ':J.±3 5 0 nmJLy.T) ^'h^m\ (L) ^mir^o 
[0 2 7 5] 

^o^^si- (L) m^-^\ iiiftp°pKc75^v> r (Lii9coj;v^) Mj ^mmitWAzxhir. 

A m a 5 0 5 0 0 nm) ^^-t^S^sf (S) t f^fflf ^ W* LV^o */t^ 

[0 2 7 6 ] 

tizX^y'yyiir^y-!^ ^:i^m-t^i!}^. Mfi»M:7'7 ^ ^ ^ > ^7 t LXtJt 

Lwi^fg, i-'S?^*). 1) mm'&Kmti^^ ^oxvxtfzit. 2) ii'fef^^^Mco^-?^ 

[0 2 7 7] 

tir\ my^^ y ^ y^'^m^^X J ISn-F222 3 (DBMM^^'S: 4 S^i^^y hX 
epML, :zM7sT-^ :^Ay ^ (h' t;v7 -f ;v ^ -) K X ^ m^LfzK^im. 

(Dvis) L-rmSt-^o ^^-^;^A7'f ;ix^-^if«L/tRMm-KM& 

mtLXii, fzt^iSX-R i t eM«^li^Jf*^tf^^^:^^'t?§^o ^^"e [BJ 

mm^i:. 5 p pm(Dty^y^'^w^^^m^^^v^ym'^u^m^m^^xmm&^Km^^ 
-t (DKmmm ( Dv i s ) mmKmmmm<^ s o % ^ ^ s x(Dm^ it) e> Mtu 

(kvis) =^ ro. 8 = exp (-kvis- t) J ■^j:^mm^:^^h-^lsb^o 
zfyy^^y^Xii. tmm^m. (kvis) ^^'5. 0X10-2 [h-1] &.Tm^tL< 
. 3. 0X10-2 [h-M mT>ei-'J; «9 0i L<> 1. 0X10-2 [h-^] iikTi)m\zM-t 

[0 2 7 8] 

tfz. my'y y ^ ^ y^ "^m^^x ] 1S3-K222 3<DmmMw&-^^ 4: 8^4 yvx 

(vT^) . M , Y (^'o^n-) 3'fe<7)S#?t^ (Dr, Dg, Db) i^^JJM 

M&tLXM^-t^o ^^X\ (Dr, Dg, Db) {±> ( V F "7 ^ ;l/ ^ - O J: C Kit 

^'}-yy^)i^^~<Dx^MKmmm. yn^-y ^ i\^^-(Dx:hYKmm.m.) 

■to ^(Omm^^ ±M(D^lk\^^ijt^X ^ p p m<^^y'>^'g'0#^^nTtl>fc^V-'>'f3lfei*.^ 
S^fflV^T^MUa^l'M-fe^-lt. ^^X^^nc0Klt«;K (Dr, Dg, Db) mmmmt.(D 2, 

0 % t-ecDB#FB^/i-'?p ^> |WI#tc5MiJllfeM^i^ (kR, kG. ks) ^^i6-£.o^3 
ocoM^m^^^^T. ■eo«:^'(fit*/h'|fiOjfc (R) -^^^fzm^ (fctx.}^kR^^ft 
:^'(itt?. kGV&^:^/>'(fi<^J^^. R= kR/kG-CSb^S) . ^Jt (R) /^n. 2Jai.T:*^$f*L 

<. 1. imr^^'J: I9 0t L< . 1. 0 5J^T7&^^#lC0t Lv^o (^#2) 
[0 2 7 9 ] 

±fa-cM£ffl t/c r J I s 3 - K 2 2 2 3 <7)Miii^=a^^ 4 a *°-f > h -eepM Lfc 
- i- :^ i ^ M it ^ en M L i o -e * ^ o 
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[0 2 8 0] 

ttz. y 4 y i7 i^zi^mir^^^^j: < tii l^com^-^'Dm^ltrnmi. 1. OV (vs 
S CE) J: ^ tl-tL<lil. IV (v s S CE) ^h^zUt L < {± 1 

. 2V (vs SCE) i^n. M^UtL<i±l . 25V (vs SCE) X^i>n 

(^^^3) 
[0 2 8 1 ] 

^h{z^ y ^ ^ h LT{i. tf) l5-|g^ ( 4 ) ism<7) T ^-fSffl L Tfpm 

■r^o — Ix^ (4) \z.%Wu(OrVm^}i\^X\±. AmaxTi^^S 0 0 nmTJ-^ 7 0 0 nm 
>9 > n^^;R 1 . 0 tcai&'fkL/^#^v#?Sc7)My^^i5' h )-\^K^\>^^^m^if 1 0 0 n 

miii>±-?:-^^|fe4s|- (L) tC^^i"^ ^(7)=^^tf ^ ^ ^Ti^^-C-i Z.iX(Dmz^ 

5 0 nmp^-e> 5 0 0 nmt;^;&^» (S) I^I^II^^— ilS^ ( 4 ) O Wt^^^i"^ ^) <7) t 

\^xmJ^ ^ t i)^X ^ ^ o UtL< i±^l4 ( L ) (T^/i'-Jfc < h ^> 1 ( 4 ) 

■e^>2>/&^ mz%i-t L < (L) ^ (s) <^v>-rnt3^v^-c^^^-5& < ^> lo^s-^ 

^ (4) 0^#T?^i9. 4'-e^>^' >^it'^^5Fs(.<^9 OKfi%yi)^— ISi^ (4) coMsj-T-^^ 
[0 2 8 2 ] 

2p:|&B^tii3tt^:7^'9 ^'^ >'^ii. ±ia^# 1 ~ 4 OV^r:^^>^^^^^'& < lo^ilTt-r 
[0 2 8 3 ] 

&sTK^ —m.^ (4) -e^^tL^^ntcov^rmB^t-^o 

— (4) A4i^ B4ii3cl:CKC4ii±. -f-^jL^^tL^^jLt;. v^T ^) J; v^^ 
tL-cv^T J; ^^^^mm&'^m.-f ( A41 *5 J: C41 {±-'(iffico*t?* i9 . 

— (4) X^^fihry^mMt. #t^TfH— (4 -A) -eft$;fL-2)^#-t:-2|)^ 

(4 -A) ; 
[0 2 8 4] 
[ft 6 3 ] 

643=642 /^^ 

A41— N=N— B4i-N==N-\ />-N 

/ H46 
G4 

[0 2 8 5] 

±IB-^^ (4 -A) A41. B4i{±— (4) tr*3lt^ t|Wia-e^;i)o B42:&J: 
Xf-E,i2^±. #^ = CR4i-i3J;t/-CR42 = =^^1-:*N ^ f^{iv>-f tLy6— :^>&^S*M^=■^ 
'ftfe:^^5=CR4i-'^> L < i±-CR42 = =^fti-o 
[0 2 8 6] 

G4. R4i*3 J;y»^R42t±. -g-tL-PtL^S^LT. 7X»I^.^^ MJgfeJ^S. ^ 

, T;vn^~>^, TV -;v:t^->*, v';;v:t-^v^. Tv;v^^v^ 
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[0 2 8 7] 

R45, R46{i> ^^m^LK. ymw.i^. mmmm. tv;!-^. t 

jva^Z^-^ )U .if ^ T V — .'i^ :t ^ V :^ ju/s^^ ^ T ;^ ^ ;v ^ L < 

•C^j^v^o {at, R45, R46>5^'|WlB#lC7K*lg^-e*^^ tti^v^o 

tfc. R4itR45, *^V^{iR45 1 R46:*^lt'^LT ST^jMe^J^^-^^^LT^) J:v^o 
[0 2 8 8] 

(4 -A) -e^^^x^ry'Msi-tt, $et::Tia-|g^ (4-B) -eft$;?x^*fl- 

-^5^ (4-B) ; 
[ 0 2 8 9 ] 
[-fl^ 6 4 ] 



R47 .^48 

/s^^_N=N--<^3 N=N 




[0 2 9 0] 

±ia— (4-B) pf". R47i3 J:t/R48{i. — (4 -A) (DR41 tmmx-^ ^ o 
[0 2 9 1 1 

^-•e. -1^^ (4) . —m.^ (4 -A) :j3J;(:F-|g^ (4-B) V^-C{£^ 

^fi^hmm (sm*) trov^rmHj-r^o ^:^Liboffli§{±«t-s-^^ (4-0 . - 

(4-D) ^)(7)"e*^o 

[0 2 9 2 ] 
[0 2 9 3 ] 

2 Ot?^b'5>>ii:WS L<. 1 ~ 1 6 ^ <t5i)^~$ t Lv^o T 7;v^;v^j3 J: t/ 
Lv^o lHra*(^^!lt'{4> y t- 

x;l/?}^7'D tf;i/^ 4 — v^^n^^v;)/^, ^^^v;^^^ 2 — "7 ^t- -5^ >'^^ 

[0 2 9 4] 

mW.^mt 5-2 0-e^^^t S L < . 6:fy^h 1 ei)^^ h Ki^t L v>o 1 -fffitTj^^J^ 
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h^i^y jL^l^y, o nn -7 jn-lx^is itfm- ( 3 - :^ "/n tf ;VT 5 y ) 
[0 2 9 5] 

[0 2 9 6] 
[0 2 9 7] 

T ;v 3 ^ ;v j}^'- h 54 . SJ^* t ^-t :hT ^iy^ ;v»*3 J; tF^a^c^ 
[0 2 9 8] 

. 7 ~ 2 0 (7) T y - ;w ^ ^ V * ;^ :^~)i^m-A^B S L v^o tu IBSm*<7)f I {4 

ij ;i/ .if ^ iX'^if'^ S tL ;g) o 
[0 2 9 9 ] 

^ V .if - }4 . ^ ^"t" ^ v * if - ;i/^i3 J; LFteg^^ 

7lci4» t S o Iti IB^*3^ :t ^ ^> * ;v >K - {4 . 2 - If V V ;i' :t ^ ;v if 

i: LT(4, ^^JET-m^S^ 1 ~ 2 O<7)T~>;v*:d^^0* Lv^o ±ISSm»<^f!l{'(4^ -i-^y^ 

o 

[0 3 0 0] 

T ;v =r ^ '>*IC {4. g^*=lr^i- T =r ^ ->^:^5 J: tJ'^te-Bmco T ;v =i ^ ->^75^^^ 

rrde->^<7)f!)t;(4. ^h^v*. ^h^vS. V7°nif^vS, ^h^vJih^v^. 
t Kn ^ v-o:. h dp v-^is J; 3 - 5^7 ;v>K^ >- T'n if ^ v^^^-^t n;i> o 
[0 3 0 1] 

TV -;i/:i-^ v^tc{4. -g^^^^^tl-* T V -;v^^~>^*3 J;l/iEg^<75T V -^V:^^ 
i^*7&5^#ttL^o T V -^l-^^v^a; LT{4. R*M^ifc^^^6~2 0OT';-;V:^^v* 
i L V^o ±lB«m^O'^il (4. T ;v 3 ^ v-^is J: tZ-f :^'r4Sa7Xt4^^^^#S M o _L 
IBTU -;V:t^->^<:0Mt-{4. ■7aiy^->^, p - h ^ 7 ji 7 ■'>^:fe J; U»'o h 

V -7 jc y ^ v'S^i^'^i tL^ o 
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[0 3 0 21 
[0 3 0 3 ] 

V V ;v :t ^ L T (± . BtmJMm)^ 1-20 ^Wi^*7&^~ttm L fz v U 

^ ^ ;v V V ;v ^ t o 
[0 3 0 4 ] 

T V ;w :t ^ « . ^ ^1- ^ T ;v ^ ^ v^i3 i r v ;v :t ^ ->^;6^^ 

[0 3 0 5 ] 

^ v^o-^J {i . N - p{ ^ ;i' * :t ^ t tt o 

[0 3 0 6 ] 

7 ;i/ n 3r V ;^ .i^'- ;v :f ^ v^ic ;z, T ;v n ^ v ^ ->^:^3 

tLT{i. M*m^^>6^'2~2 0OT;Vndf->*;l/5K^;i':t^v^^^$fi Lv^o T;V=fdr 
-yij )V7ii-)Vt^'y^(DmK\t. ^ b ^ v 7t7 ^ i^&> >r V 7" n >}f dp v :^ ^ 

[0 3 0 7] 

jz.;l/^:3r LTfi. R^j^T-S^CT^^' 7 ~ 2 0 T V - ^ v ^L^i^"- ^ 

[0 3 0 8] 

T^y^iLTti. R^ig^iti ~2 OCT) t;v^;vt ? Lv^o si^^(^Mt^(± 

TV -;VT5 yft(7)fflt LT{±. T^V y»*5j;y«'2 -^nn-7ai-;i/T5 y^^^'-^^tt 

^ o 

[0 3 0 9] 

T v;vT 5 y ^tci±, sm*^*i--5) T v;vT ^ y^is J: cf4ffitt1^^<^T v;i/T 5 y * 
r^y^. T'ntf:^— ;vT5 y&. ^>y^';vT5y*^ N--7 jii:::^;i/T^rf-;vT5 y :fe 
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[0 3 10] 

, 3 -f/'^^^v^ V'f KS:fe 3 --7 ji-;i/'!7 v-f F*)&*#^ 
[0311] 

}\^T < ymzli. fi^ft^^-f ^ x ;v 7 r ^-f ;VT ^ 7 J; r/|ffifi^(^ 

[0312] 

mizit^ 4 t >'ttlS7Ktt*75^~^ S o T ^v- 3 ^ J^; }V^=- ;i' T 5 y So^S {±> ^ h ^ 
-> ;v .i^'::^ ;v T ^ y ^i)^^ tfi^o 
[0 3 13] 

[0 3 14] 

y!. ;V 4^ ^ ;l/ T 5 y is cfc y^'teg^cT) T ^ )\^RTfT V - ~ Jl^T ^ y ^i)^^ t it 

^„ ;^;v.i^^;^T ^ y*i: LTti. R^JF.^^^n ~ 2 0 <D ;^ ;v - ;v T 5 y ^ L 

, y f-;vy>;V5j^:=.;i/T 5 y N- "7 ^ — ;v- y f-;v;:?>;i':4^:=.;VT 5 y S^ yji— 
yS. i5j;t/3 -:?7;v:^^^ v7 ji::i;i/y>;v.is::^;i/T 5 y ^jS^^-^t tt-Bo 
[0 3 15] 

m<^m*im;^;v*-;vT5 y*>6^'-^iiL;5,o m«^;V'i^-;^T 5 y*t ^^jk 

3 - try v>';^;v^i^-;vT 5 y ^/i^'-^i ^^^o 
[0 3 16] 

M^My^ ;v .is ^ {± . ®^^^^-r * %%%Wy- ;v - ;v*i3 £ 
[0 3 17] 

ny)^y ^ =-)^^i)^^^f^^o mMWy.)i'y ^ ^)^^tvx\i. MMW.^m.^^ i - 2 o (d 
my.)vy4 ^)]y^(DmKii. 4 - tf V -jyy.}\^y^^)i'&'^^^tfi:ho 

[0 3 18] 
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[0 3 19] 



[0 3 2 1 ] 
[0 3 2 2 ] 

— (4) . (4 -A) i3j:tJ^^ (4-B) K^^^^X^KUm-t ^ o 

v^^#|^S (A41. C4iitim<D^mk&. M£(^TV-;V^; B4i{±2ffi<D^#J^^> 
f!l;t(i^T V - S fcJig^^^L-rv^T iv^tt^i^S (A4i^ C41 ii 1 ^tOltK^^ 

sm* L T {± T >; - ;v T y-'m t fz mmm r ym-e ^ ^ -c ^> j; „ 

A4i^ 341^ C4i(D^J^-^j: < ti, l^-^m^WAX^^(D-?l)mtL<. An. Bn. C41 
(D^-^< 2^ibmm^&X^:h(D'^^J;i^mtL^^^o tfz. A41. B4l^ CAi<D^Xi}^ 
^m'^M.&x^ o r i v^o 

[ 0 3 2 3 ] 

C4i0^if t Lv^^^m^fc LT. Tia— Ife^ (4-C) T^S$;?t'g)^#J^'^ffl*6M^I 

*i^»;5^*tf ?.tL^o c4l/6^ TtB-^^ (4-C) xm^fi^^mm^Mm 6 Mmmm. 

mx^^m^it. -1^^ (4) ii—^^ (4 -A) ^c^@^i-;2,o 
-j^^ (4-C) ; 

[0 3 2 4] 
['fb 6 5 ] 



[0 3 2 0] 



643=642 / 





R 



G4 



46 
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[0 3 2 5] 

— (4-C) t;i3V^-C. B42*3 J;l/B43t±. =CR4i-j3j;y^'-CR42 = =l: 

R45. R46{±^ 7j<*j[^^. im^S^. «KfJS. Tv;^^. T 

o R45> R4 6-c:■^$;i^^/£-f Lv^am^{±^ tR*^.^. J3&B*J^.^. ^1*1^. 

ii7R*]Hi^^ mm^&. T'>;w*> t;v^;v* 7t{iTU -;vx;v>^^;v*-e^ 

TV^T^J) iv^o m L. R45^ R4 6:*^'[WIElttC7jc*il^-e*^C:h(±5&v^o 
[0 3 2 61 

G4. R41. R42f±> #^?4jz:L-r. 7K«^. ^Nnrv-I^^. 
^v*. T V - ;i' dp ^*5^^^v*. v';;v:t^->*. T v;i/:^-^^^^. 

[0 3 2 7] 

n^v^, t;i^3^v^, T';-;v^drvS^ T->;v;j-^v^. m*lt^^->S. T^y 
TV-;v:fdev^, T'c,;!/-^^^ T5y^ (r ji^^)\yT ^ TV-;vT5y^. 

[0 3 2 8] 

R41. R42T'^$n^0t LV%g^^{±, 7X*m^. T;Vdr;v^^ T;l, 

R41 1 R45> *'S)V^(iR45 1 Rieii^B^LT 5 7bme MM.^'B^LXii iv^o 
A4i> R41. R42, R45> R46> G4X-m-^fh^^m:^^^-^^^Mli~U^^'^^-t^^-^<D 
Sm^tbT(i. ±fSG4, R41. Ri2Xm^ffzW^&^mf^^t:fy^X^^o tfz. A4 
1, R4i> R42> R45. R46. G4±(D\^^-fffA^(Dii:m^M^AtLX-^hiiZy[:^y'\m&:^ 

[0 3 2 9] 

amft <?; L T (7) ^' :t > ttflTKtt^ « , X ;ix .1^ ;v 4? 4^ 4^ y ^is J: 

4 ^T>^-'j7A^^5&^^-^ttL;2,o fulfil :t>t±ll7K'l4^t LTf±. :^?;i'.i^~dr>-;v^, 
y ^ J; t>'J3?. ;v Jf^ft W i L < . # >^ ;v .i^'^r ;vft, ;^ ;v ^ft;^^^? S L v^o 5?; 
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[0 3 3 01 

^{iMi^*m**:#LTV>-r ^ iv^o if-t-^TfB (h) (1) '^'m^fi^'^^y^> 

m.. v~ ;w?t. ^ 5 y - ^ > v'^ r v - ^ ji y ^ r y- j^m^^^^^? t L 
v^o B4i>5)^~ (h) -(:'0i^i^^^ty ^ym-^'^^ . C41 ;6^'ltflB— (4-C) 

*$tL;g>M-e^^ t — (4) ti-^^ (4-B) tcffi^-t-^^tic^^o 
[0 3 3 1 ] 
[-fb 6 6 ] 




[0 3 3 2] 

±15^ (h) (1) t'^v^T. R409 5e'^e>R4i7«. — (4 -A) tC:j3tj-^G4 
. R41, R42 1 |Wiac0S^*^^1-o 
[0 3 3 3 ] 

(4-B) -em^tL;i,^3ps|-Od*>. LV^«^g(±, TIB-^^ (4-D) 

(4-D) ; 
[0 3 3 4] 



miiE# 2005-3003952 



#111 2003-423135 



^-v: 91/ 



Ut6 7] 




R43 



[0 3 3 5] 

L< . 0. 6 0m±com^D^?li4*75^^#tc$f t LV^>6^ 1. 0=lrMx.^v^^t 
[ 0 3 3 6 ] 

- X. If ^ > -If > ;v 5j> ^ i L T^tf s t t!)^x- i o 

[0 3 3 7] 

N. N- r ^-r ;v) . yNn^'>fkT;v^;v^ (#llx.{i\ hu-7nnyf-;v 
[0 3 3 81 

-7 httm*Sifc<7 p {iItS^^O. 3 Om±om«?l1«i: LT{±. ±|Btlj]n£. T 

15i|x.{S\ v-7nny . 2 p ffi^i^' 0 . 1 5 iil.±c7)m^[K5 1'l4^-eS$^ 

§^x/iTU-;v* (-^llx-if. 2, 4 - V- h n :7ai^;v, ^ > ^ n n 7 , is i 

2 - ^ > 5 ^V* V ;v) =g:^tf S i y&^'t? ^ o 
[ 0 3 3 9] 

-7 YW^^'&.a p {il>6^'0. 2 0J£).±O«T-CR5ltt*<^*'f*^!li: L-Ci±. 
[0 3 4 0] 

Z4i:LT{±. *^^-e^J>. R»2 ~ 2 ooTv;^*. 2 ~ 2 0 <7)T;V^;V:t^ 

6~2 0<^T V -;^x;^.i^^;l'^, ~2 O <7):*;v/s'^^ l ~ 2 0 

0/Nn<>^>'>fbT;V^;v^:d^i!tft Lv^o Lv^^<^(i, v^Ty^. R*mi~2 0<7) 
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[0 3 4 1 ] 

—i^^ (4-D) ^^(DR4i. R42. R45^ R46{±. — IS:^ (4 -A) t |wi^-t:-^ „ R 

R44{i. ^^niLK^ 7X*jF>i^, mmk&. ^mkm. tv;v»> t;u3 

[0 3 4 2] 

-IS:^ (4-D) T-Ij^0^L/i«t±Mt;Sm*^*L.TV^-C^) iv^o i tt^ <7);S.ft^sM 
icmmS^^i-^it^. ltS?ltStLT{i. -^g^ (4 -A) -cmB^bTtaJ^*. G4. 

R4i> Riz-^^mTisLtzm^-i tyi±m7Ki±&:^^m^fhK^o 

[0 3 4 3] 

WfB-|£^ (4 - B) -e^^tL^TV^^t LT#tc«f 4 L\/^M^»coa<^^t)-iJ:ti. 

R45^ j;r/R45 i: LT0^ L < {±, 7}c*M^. T;v^;i/*, rv-J^m. WiEt*, 

ft^0tL<ii. 7jc*M^, T';-;v*. IA*i«T'^;g)o fc/iL. R45 
GitLX. UtL<li. 7Kmm^. r)P^)Vm. HFn^rv;!/^, r 

A4 1 CO ^ , 0 i L < (± tf ^ V'- ^ ^ -i v^T y - -9^ T v r 

y- > y T y - ;i-it-e ^) 19 , $ ^ (4 1° 9 y- )vm.. -iv^r v~ Ji^mx^ y) 

B42i5 J;r/B4375^ ^tL-e'a^ C R41 -CR42=T'^^. R41, R42{±. ^^tl-t 

7X*M^> T;v^;va> vT^^, ?&;V7S-^^ ;v^t?3b^o 

[0 3 4 4] 
[0 3 4 5] 

T)p:^ v^m^ im. v^^^^^y. i-hv^^^ty. ^ v ^4 ^y) jsxzr 

^^^^'^^ty (m. •f-Y^:^^)VTy'^=-^ J^^ ^y. l ^ ^^)VVT ~v^y I^-i 
y. T- h 9^-f-;V7^J^:^^'^A) ^^^tft. ^■^^XiiV'^'yA4irymj-tL\^^o 
[0 3 4 6] 



ffiiE#2 005-3003952 



mK 2003-423135 



'^-v : 93/ 



Ut6 8] 



(A-1) 



A 



A— N=N— B — N=N— C 
B 

CN 



(A-2) 



CH3 



{A-3) 



(A-4) 



NC 




(A-5) 




(A-6) 



CN 




W 



CN 



// W 



CN 



s' 



C 

H3C CN 




v==7 — SO3H 
H3C CN 




SO3H 



SO3H 



HaC CN 



HO3S 



-^]VK. SO3H 





H3C CN 

\^S03H 




H3C CN 





HN 



SO3H 
H3C CN 



SO3H 



-/Vn^ SO3H 



HN^ 
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[0 3 4 7] 
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Ute 9] 



(B-1) 



HO3S 



(B-2) 



HO3S 




(B-3) 



(B-4) 



HO2C 
HO2C 



CO2H 



(B-5) 



HO2C 



(B-6) 




SO3H 



(B-7) 



HO3S 



SO3H 



CN 



CN 




// w 



CN 




SO3H 




■SOgH 

HgC CN 

__/V-N SO3H 

H03S^ 

CN 

j-\ W-.SO3H 

SO3H 
H3C CN. 



HN 




H3C CN 




H 



f SO3H 
=N 




HN,^ 
HOgS-^ 

CN 

f~\ W-SO3H 
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[0 3 4 81 



ffiiE# 2005-3003952 



#111 2 0 0 3 -4 2 3 1 3 5 ^- : 97/ 



Hb7 0] 

A— N=N— B — N=N— C 
A B C 
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10 3 4 9] 
Ut7 1] 



A— N=N— B — N=N— C 



B 



(D-1) 



HOgS 



■N 



(D-2) 



HOgC 



(D-3) 



HOgC 



(D-4) 



HO3S 



(D-5) 



HOzC- 



(D-6) 



HOgS- 





— f^N-^S SO3H 
H3C CN 
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[0 3 5 0] 
Ut7 2] 



A— N==N 



■B — N==N 
B 



(E-1) 



HOgS 




(E-2) 



HOgS 




[0 3 5 1 ] 




HN 
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H«C CN 
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Ut7 3] 

A— N=N— B — N==N— C 
A B C 




I 



[0 3 5 2 ] 

ffrie— (4) . (4 -A) . (4-B) . (4-D) •r:^m^fi^Ty-mw. 'JT 

LT(±, #112 002-113460 tcfBftO^^fitc j; IQ-^^T^^ -So 
[0 3 5 3] 

Amax:*^^3 5 0 nmi)^h 5 0 0 nmt^afe^^fl- (S) t LT{±, f^^co ^ J^n -^^25. 
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[0 3 5 4] 

— ife^ (4) x-m^n^TymA-<^-^ y^'^-c-<D^^Mii. o. 2 - 2 oMM:%-^mt 

L<> 0. 5 ~ 1 5K4%>ii^^J; Lv^o 
[0 3 5 5] 

«0^O^ >iJ^tc{i. WK^^si-^ t ^) H^;^:^?^-^!!!^^^^:^^^^. ^^v^fi-fegl^ 
[0 3 5 6] 

9 'fe^-^>*f4 ; m^\t^y >^f4^ T> b >^5N-^coJ; ^ 

f|5;e)^^»^iL-C|IIi6T^a^n-^M1"^ ^^-e^oT^^ J: < . ^(0^^(Di} y y -iz 
i?-^;^,^ 4MT>^-'i7A;^«o J; ^ >^5|-;^c7):^f-:t>'-e^o-C^ J; < , ^t::}i-?-tLfe 
[0 3 5 7] 

f4> ^^vT->^f4^ V ^ -;v^jf4(^ i ^ -f- >^*4 ; - 

Y^jy. ryvy^yy. ry hy^^v v>^j:if(DXo^£^y fflx. 

i^-J t ^^z^ yPk^^O X V ^J:m^^M^'&^^imf^ ^ t:^^X^ ^ o ^flh(D-^mi 
[0 3 5 8] 

vT^^fttLTti. Mx-iiM > KT-V >^f4> ^ > F "7 ^ y -;^^f4<7) J: ^ T 
# ; i^^y'^::^;^^ ^J' >'Sl#. > V :7 ;V ^ iS^ >' ^3^, X >' J: ^ * 5?? - 

^i^mn^ ; ^rj^n vT->'^f4 ; t> Vy^yy-mm- ; «x.{^* >y 7°'; y^iSL^h Lxy 

> vr?' • ■5^:t-f > vn-'^ft^^tf -2) C t yO^'-C-^ ;g)o ^ tLfb O^ftii, ^ n :7 T <7)— SIS 
;ei«^!S^bT^A6T->T>'=l:Mt-^ ^)0"e*oT^) i <. -e^^^^^O* '5' > ^ - :^ ■^^ > 
t;v:*V^J1^> Ty^=-y^<DJ:^^M^coiJi^^yx$)<^ri>X\^^L. 
. 4#ST>^-'>i^:^c73j: ^ ;^;t'^(^*^^>'"t?*oT^> J: $ tcfi-g-tLib 

[0 3 5 9] 

iS^^fl-. m'ffi^*4. :feffl^3|4. RJEtt^«-#C>7K«^»=tr#ffl 

^)-tri;2)o ti:i)^Xi,U^\^^^^(Dt\^X\±^ 
C.I. iT-r h V-y F2. 4. 9. 23. 26. 31. 39. 62. 63. 72. 75. 76. 79. 80. 81. 83 
. 84. 89. 92. 95. 111. 173. 184. 207. 211. 212. 214. 218. 21. 223. 224. 225. 226 
. 227. 232. 233. 240. 241. 242. 243. 247 
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C.I. V^-^^ tUy V 7 . 9. 47. 48, 51, 66, 90, 93, 94, 95, 98, 100, 101 

C.I. h -f Jin- 8 , 9 , 11, 12, 27, 28, 29, 33, 35, 39, 41, 44, 50, 53, 5 

8, 59, 68, 86, 87, 93, 95, 96, 98, 100, 106, 108, 109, 110, 130, 132, 142, 144, 
161, 163 

C.I. y^V^ h-7';w-l, 10, 15, 22, 25, 55, 67, 68, 71, 76, 77, 78, 80, 84, 86 
, 87, 90, 98, 106, 108, 109, 151, 156, 158, 159, 160, 168, 189, 192, 193, 194, 1 
99, 200, 201, 202, 203, 207, 211, 213, 214, 218, 225, 229, 236, 237, 244, 248, 2 
49, 251, 252, 264, 270, 280, 288, 289, 291 

C.I. hy^y^ 9, 17, 19, 22, 32, 51, 56, 62, 69, 77, 80, 91, 94, 97, 1 

08, 112, 113, 114, 117, 118, 121, 122, 125, 132, 146, 154, 166, 168, 173, 199 
C.I. VUy K35, 42, 52, 57, 62, 80, 82, 111, 114, 118, 119, 127, 128, 131 

, 143, 151, 154, 158, 249, 254, 257, 261, 263, 266, 289, 299, 301, 305, 336, 337 
, 361, 396, 397 

C.I. Tvy r/^^tUy h5, 34, 43, 47, 48, 90, 103, 126 

C.I. Ti^y K-rj:-n-l7, 19, 23, 25, 39, 40, 42, 44, 49, 50, 61, 64, 76, 79, 110 
, 127, 135, 143, 151, 159, 169, 174, 190, 195, 196, 197, 199, 218, 219, 222, 227 
C.I. Tiy-y Kr;V-9, 25, 40, 41, 62, 72, 76, 78, 80, 82, 92, 106, 112, 113, 120 
, 127 : 1 , 129, 138, 143, 175, 181, 205, 207, 220, 221, 230, 232, 247, 258, 260 
, 264, 271, 277, 278, 279, 280, 288, 290, 326 
C.I. T-yy Ky'^yi5'7, 24, 29, 48, 52 I 1 , 172 

C.I. V7^y^^y\yy K3, 13, 17, 19, 21, 22, 23, 24, 29, 35, 37, 40, 41, 43, 45 
, 49, 55 

C.I. V T ^ T- V y M, 3, 4, 5, 6, 7, 8, 9, 16, 17, 22, 23, 24, 26, 27 

, 33, 34 

C.I. V T^'T^'f ■7'^.3^n-2, 3, 13, 14, 15, 17, 18, 23, 24, 25, 26, 27, 29, 35, 3 

7, 41, 42 

C.I. ')T^T4 y-/)l^-2. 3, 5, 8, 10, 13, 14, 15, 17, 18, 19, 21, 25, 26, 27, 2 

8, 29, 38 

C.I. V Ti^ ^ y i^A, 5, 8, 14, 21, 23, 26, 31, 32, 34 

C.I. ^-z/y^^Uy F12, 13, 14, 15, 18, 22, 23, 24, 25, 27, 29, 35, 36, 38, 39 
, 45, 46 

C.I. ^~'yyi^/^y(:i-Uy M, 2, 3, 7, 10, 15, 16, 20, 21, 25, 27, 28, 35, 37, 3 

9, 40, 48 

C.I. ^-iy y ^ y( J^u~U 2, 4, 11, 13, 14, 15, 19, 21, 23, 24, 25, 28, 29, 32, 
36, 39, 40 

C.I. ^-^yy ^-7^)1^-1. 3, 5, 7, 9, 22, 26, 41, 45, 46, 47, 54, 57, 60, 62, 65, 

66, 69, 71 

C.I. ^~iyy ^y'y y ^8. ^i^^lifhfL&o 
[0 3 6 0] 

[ 0 3 6 1 ] 

$fLTV^^<2r^n<7)^^0755fij^-e§^o XMi^mLXii:^ y-^ Z^ry ^ ^(Jhe Society o 
f Dyers and Colourists®), rQfcfTifiKM#>llKJ H:$:M»fi^M^^(l989#TiJ) , T 

Mmmm-j^^mnm] cMcmis(i986^fij), [mn y^mm] cMcmiS(i984^Tij), w. Her 

bst, K. Hunger^:#iC J: ^ Industrial Organic Pigments (VCH Verlagsgesellschaft, 19 
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MSW^-eti. m-fe«>N-(7)C. I. Pigment Yellow 34, 37, 42, 53^ if. 
(DC. I. Pigment Red 101, lQ%ts: t\ W^sM-<^C. I. Pigment Blue 27, 29,17:l>&i:\ 
m'^MM(OZ. I. Pigment Black 7, v ^-;t- iJ' h t\ S^M#<7:>C. I. Pigment White 
4,6,18,21=fe t'^mf^ :i t-^^-C'^ 
[0 3 6 2] 

^Sl^^. T^^ h >^<7)^ y^":/ h n^'Mfl- {fztK.^£C. 1. Pigment Blue GO'&h' 

(UtL^-^mtLXlt. C. I. Pigment Blue 15:1. |W115:2. |Wil5:3. |WJ15:4. 

i^:7^^^>T">-c■i±liC!)ii#it860475^^3fBt^co|Sfsf> C. 1. Pigment Blue 

^"OiyT-y. ^'(^±m:A^Zn. Ni. TiT'^^ 7 o v-T- >^ i:\ ^i-t:- 'J) & t Lv^ 
^)<7)(iC. I. Pigment Blue 15:3. |W|15:4. t;v 5 - A 7 n i/T- 75>'*'?>§f t L 

[0 3 6 3 ] 

*^V>L^fecO|if4-t:i±. Ty-W4 (0S LV^^J h C. I. Pigment Red 3. |W] 

5. IWIlU 1^22. [WI38. |WI48:l. |W]48:2. |WI48:3. [W148:4. |W149:1. |W152:1. iW]53:l. |W1 
57:1. |WI63:2. IWI144. |WI146. |WI184) fc% tfC t Lv^ ^) (7){±C. I. Pigment Red 5 
7:1. 1^1146. [WI184) . F>^0f4 (0^ LV^M t LT i±C. I. Pigment Red 122 

. IW1192. |Wj202. IW1207. |W]209. C. I. Pigment Violet 19. [W|42. Lv^ ^) 

Oi±C. I. Pigment Red 122) . mi!iim'^l^~^Mn^<D h V T 'J ~)^iJ J^^t^^-^ ^M^-^ 

{tl-tL\^^mtLXli^'^yy^y^<DC. I. Pigment Red 81:1. C. I. Pigment Violet 1 
. |WI2. |WI3. 1WI27. |W]39) . v ^ ^-9- v ^^Hft (Mx-ifC. I. Pigment Violet 23. 
[WI37) . h tinn t;ii/-;V^||f4 (mk-l^C. I. Pigment Red 254) . ^'Jl^^lMfl- 

(flJ;iJfC. I. Pigment Violet 29) . T>h7^y>milf4 (i^flxifC. I. Pigment Vio 
let 5:1. IWI31. |W[33) . ^^4yZ^^^ (fUxtfC. I. Pigment Red 38. |W|88) m^^-t 

[0 3 6 4 ] 

^-feUfl-i bTt±. ryttfl- (0t L-V^ffli: LTii^y TVW4^<7)C. I. Pigment Ye 
How 1, 3, 74, 98. v;^T V||#^<7)C. I. Pigment Yellow 12, 13. 14, 16, 17, 83. 
m^Ty^^<DC. I. Pigment Yellow 93, 94, 95, 128, 155. ^> 5. ry^u y^(DC. 
I. Pigment Yellow 120, 151, 154, 156, 180'& t\ ^> $J t L CO > v v > 

mt^!l(i!}^WMKWmL^j:i:><D) . ^ V ^ ^ K V > • V ^ > K U / (»t tV> 

MtLTtiC. I. Pigment Yellow 109, 110, 137, 139^ if) . ^y7^n>MI4 (Ut 
L^^mtLXiiC. I. Pigment Yellow 138^ if) . "7 h n >|S«- (fOx.{fC. I. Pi 

gment Yellow 24^ i:*) >&^&t L < fflv^ ^tt^o 
[0 3 6 5] 

SH^jsj-t LTfi. L< {i^lli: LT{i;?7-j3^'>-/9 y i^'. •^^'^^-^^h) 

^T-U >-7'7^y i^'^Sft \^\,^^<7)tLXmif^^t-^^X^^o 

CKDm. ■tvyvmpt (C. I. Pigment Orange 13, 16^ if) ^WM^ (C. I. Pigment 
Green 7^ }f) ^Sr-ffiffl LT J: V^o 
[0 3 6 6] 

tStt^J =^ ^ ^ SJSt±tJS (^!1 X. {i\ 9 > :^ y ^^-^^^ ^yit^m 

(1) ^JS5«t6ottKtj£-ffl (#»M) 

(2) (-muy^wm (cMcm^K i984) 
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( 3 ) Wcmmm-J^^m^m (cucmm. me) 

(4) ^l^|l#It5,554,739^. |WI5,571,311^ 

(5) #|i¥9-151342-t> IWllO-140065-i-. IW] 10-292143^. |W|ll-166145-f- 

# . ±13 ( 4 ) c07\m'WW t;|5« $ i^fz v T A >^ 5^ - # ^ -7 ^ tcfpjl $ 

[0 3 6 7] 

^M^WJ^Mv^^i t75^^-C-i;S.o ^MJcO^Mt LT{±#ifW3-69949-^, E^cjf I #1^54948 

::3n^K5;v^ /i^'— 3 3is:o -;v 5 /n"— ^^^^^ > 

llJSMfMfJ (CMCtBM. 1986) \z.%m.ifi^^o 
[0 3 6 8] 

■i;:=:'i7 A ^ n 9 -i" K. h 'j ^•^JV-l:r-f-;VT>'^-'5' A^n^-f K\ t" n 9 :7'^;l/T >'^ — 
[0 3 6 9] 

I^MvS14^iJco-^^a:{±^ >^ tr^tLT 0 . 0 0 1 ~ 2 0«»%> L < i± 0. 00 5 
~1 OKS%. M^'Sft L< (iO. 0 1 ~5Kfi%t?2b&o 
[0 3 7 0] 

O > ^ V '7 b ffi ^ >- ^ t± . 7X'I4#.#4' t:lul5^3p^l- 1 . t L < t±#MvStt^iJ 
[0 3 7 1 ] 

(D4 y^m^M ^1" ^ ^ }± ^ 7X^14 ^ > ^ (T) t -T 7X -^^l" 
[0 3 7 2] 
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{f. ^iJ'y-;^, -i v^u^-^y -fvy^ 

y—Ji'^ s e c - 7""^ y — ;^^ t 7 — / — — v^^^n-^ 

V V y ^) -a — ■)\' ^ > V-^^l^^'i^'U — z-jfy o-f^ v^-^*!; 3 — •7''nt:ix>' 
v-/n .1^°'; ifv ^^^J^* V -7'^ V > U 3 - ;l/ 

:5^;i/rj-;v^y y •f-;i/a:.-T-;i/^ v J^'f- V > U n - y j:-- x 7°ntfV>' 

V ^ V 3 — y — r-^V, h U j^.^^ V ^J'' V n — -r 

y-;i/T5>. h U •x.^' y -;VT ^ >'^ N- ^ f-;^ v 7 -;VT 5 N- J^f-;v>>~a:. 
UT^>. Y V J^^uyT V y < y^ ju^vy^ 5. y^ y- \ y :^'f-)^^'a\Lvy vr 

. N-y 2 - tfm; n- tf-;^- 2 - tf □ v 2-^^^V^)Yy. 1 



>?->^ n--v:3f v;vy ^ V— h , 2 -01-5^;^^ y ^ V- ^ -7 ^ 1^ _ ]. ^ 

tfy. (2, 4 --y~- t e r t -T5;^yi-;v) ^yy^ix-h, ify. (1, 
;i/'/nii°;i/) y^v-h) , ^) yWX\^-^ 7.^-^(0 3^7.7- J^^^ (^Jx.{f^ i/y 
yj^— h ij y j::^;vj}^:^y ^ wy^z-^T.-y ^ 2 — j:--^;^^^ v;v 

vy i — ;v.-^y,y ji- v>':t^''f-;vy'f-;^7j^y.y j^— ^^ h u n-^^^r v;i..-}^;^ :7 ^ 
-h. h v - 2 -J^f-;i^-^^>';v4^xy jc- h i; FT''v-;v>^:^y v- 2 -j^ 

f-;v^^v;i/y j^-;W'i^xy j^- , (#Bx.5f. 2-j:^5^;^^^v 

;l/^>V*a^-h, 2, 4 -v^nn^^y'j^- Fr'i^^V^^y^- h . 2 
^v;i/-p -t Fn^v^>-yai- b) , r ? F« (fflxtf. N, Yl-V :^^)-\z V'T* y 
F. N, N- v-3^^;vy U ;VT 5 F) ^ T^va-;^!!^ fciiy ^y (-fv^ 
7"Ti; ;vT;^3-;^^ 2, 4 - v- t e r t -r 5 ;vy ^y h^) , MISJ^a:.y>T-;v 

>M2 v;vx'>;i-. ^ h 1; y'^;v, v^f-;vT-H^- -rvy>7"TU;v9 
^x-h. h y :t ^^;v~> h V- h) V T-i;>ifS# (n, n- vy^5^;v- 2 -y h ^ 

v-5 - t e r t -^i5'^;VT-'; . :^*'^b^^°yy^ C:^*-^** 1 0%~ 

8 0 %OyN°^y ^ Vig) . :^=yym.^7^^y^m mk.\t^ h U ^ v >M h U "^^JV) 
. F'r'~>;v^>'-t?^^ V^v-fxiMTSy-ryd^x^y. yjiy-;i/^ 2, 4-i:^- 

t e r t -T5;vyx.y — 4 - Fr'v'J'V^t^vy y — A — VTiy)'\z-^^'yiJ 1^ 
:s_ J -iv^ 4— ( 4 - FT'v;v:t ^ V y — ^vy. -'V:?^ — ^v) yjiy-;v) , 

('^J;tii\ 2- (2, 4 t e r t -T5;vya^y 2-J^h^-> 



[0 3 7 3] 
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0 l-3i^m. UtL<l±0. 0 1-1. O-f^gTMSffi-tr^^So 

/s-^-h, -yr^ji^y Y t^°V (N- t -7'f-;i^T^ V ^i-T ^ K) 3 -r-jg^LT^J) 
J; v>o 

[0 3 7 4] 

m,^.^fmm(7^^j^ummx.i^^mmw^'m2 , 322, 027^,111^2, 533, 5 

14^, |Wi^2, 772, 1 6 3^. mm2 , 835, 579^. [^»3, 594, 17 
l-^.mms, 676, 137-^, |WI^3, 689, 271-^. |W!^ 3, 700, 454 
3 , 7 4 8, 1 4 1 |W1^ 3 , 7 6 4, 3 3 6 -f-. MM 3, 765, 897^ 
, IW1II3, 912, 515-^. ^^ 3, 936, 303^. ^'^4, 004, 928. 
m4, 080. 209-^. IW1IS4, 127, 413"^. [wj^ 4, 193, S 0 2^. mm 
4, 207, 393-i-. IWI^4, 220, 711-^. |W|^4, 239, 851"^. |WI^4 
, 2 7 8, 7 5 7-^,111^4, 3 5 3, 9 7 9-^,|WI^4, 3 6 3, 8 7 3-^,1^^4, 
4 3 0, 4 2 1^,IW]^4, 4 3 0, 4 2 2-^,|WI^4, 4 6 4, 4 6 4^, [^1^4, 4 
8 3, 918-^, mm 4, 540, 657-^, |W|^4, 684, 606^, mm 4 , 7 2 
8, 599-^, (WI^4, 745, 049^, |Wj^4, 935, 321-t^|W|ll5. 013 
, 6 3 9^> mimffm 2 7 e, 319 A^, |W|^ 2 S e , 2 5 3 A^, |WI^ 2 8 9 , 8 
2 0 A-^, |WI|^3 0 9, 1 5 8 A^, |WI^3 0 9 , 1 5 9 A-^, 3 0 9 , 1 6 0 A-^ 
, |WI^ 5 0 9 , 3 1 1 A-^, |WI^ 5 1 0 , 5 7 6 A^, 1 4 7, 0 0 9 fW] 

^ 1 5 7, 1 4 7-^, |W]^ 1 5 9 , 5 7 3-^, IW1^2 2 5 , 2 4 0 A-^, 2 , 

0 9 1, 1 2 4 A-^> #liHS 48-47335 -f", |WI50-26530-^. IWI51-25 
133-^, 11151-26036-^, 11151-27921-^, [1151-27922-i-, |W|5 
1-149028-^, 11152-46816^, ^53-1520 -i", 11153-1521-^ 
, 11153-15127-^, I1153-146622-^, [1154-91325-^, 11154-1 
06228^, |WI54-118246-t> 11155-59464^, 1^56-64333"^ 
, |W|56-81836-^, 11)59-204041^, |^61-84641-i-, 11162-1 
18345 -t, 1^62-247364-^, 11163-167357^, |1]63-21474 
4^, 11163-301941^, 11164-9452-^, 11164-9454^, |l|64-6 
8 7 4 5^, #IS¥ 1-101543-^, 1111-102454^, |l|2-792^, [112 
-4239-^, 1112-43541-^, |114-29237-^, 1114-30165-^, [114- 
232946-^, 1114-34633 8 -f-#tCfBm$ fi-TV^ „ 

±iBS-^*«v#iKi±, -mmimmzHL. MMitx-o. oi~3. oi§», 0sl< 

iiO. 0 1-1. 0^»Ti£ffi-tSo 
[0 3 7 5] 

#."±c*wi«t LTji, ^j±-cm,um3 o°cjaJ>±i 5 o''ciikT<Dmm^mx^^o M^if 

■7°n tf;vT;v=? — n -•7^'f^;vT;i'3 — -t* — ■7'f-;vT;v=f — ;v) , ^ h >' 

o 

[0 3 7 6] 
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[0 3 7 7] 

^m^m.^^^^i'i^. T )v^]v^-y^y T.jv^^ym.'^^. r)V^)i^i-y ^uy7.)\^^^yW0M. 

■7 V 5}^° u ^ V jif- > 7 ;v ^ 7- j\^m.^<D r-^y m#MvS'l4^iJ ^ 

V ^ V ^-9^ V ^BtflJ^St-x;^ X V ;v tr ^ ^Sh)];^!^^^ x v ^- ^ -> j^'^ ^ v 

;u . ;f ^ V 01 ^ V > ^ V •7° n i£ V 7^ n -7 ^ 3 y V # (7) y ^ :t > ^.I^MMtt^iJ 
t Lv^o T-t^Vi^^.i^°V :tdi=-vJi^ K|fM-?&'ttSljT'*^ S URF YN 

OLS (AirProducts&Chemicalstt) i>Ut L<m^^hK^o tfz 
. N, N- v;^ ^;v-N-t;v^;vt 5 V J; ^ 5 KM<7)W'|±#M 
•ffi'l4SiJ^^^>0t Lv^o mtc. #PiHB 5 9 - 1 5 7, 6 3 6^C0^ (3 7) - (3 8) 
'J'9--^-7"V;^^n-v>-No. 308119 (1989^) ia«0#Mf&WJ t L 
T^^ffc ^ ^ ^ i y{)ST' i o 
[0 3 7 8] 

U K>> /-f?V V>:r^-9-^ K\ 5^°UT^V;V^^ 5KVT^'V;VT5 V^^fih(D^M. 
.-ffy-^VT, :^°y h^^>#Jl-t-^ i i::^^^"e|: .So ^^t^(7)4=^°y S 03" 

o^m%i;k-rxm^^hM^hii^ii^m-t uv^o 

10 3 7 91 

"^'is-mm'Di.^i)-^^ %mit^mmm Am.(o A 1 7-4 1 ?>^-v\z%zm'S:fix\^^z>i3 
<is:^<D-ijmxm-mzm]'m.'t^^ti}^x^^o m^\t. ^ y^^(DU=f'M 

mH)^ 0 . 1-1 K«% i>ztj::hX^ KM^'SyKxmK L T . T|TIE<7)#«¥±^«yfJ^m (f !l ^ 

(i\ f 9 ^up A (Emm im m) ) -c-wi/tr-iiij^-ei^-So 

<^*1^^011:#tr-?-0*S^<D#:m=^* C/c (D(7)'mU^^i^(D'^.i^mX%^l'o fz i><DX^^o 
i^m^i^m^^Z'0\,^Xii \-m^=?'y^y ^(Dit^ (^# ^— * ift^^fiJ^T^) J CO 
1 1 9^-VK%^mi3^h^o 
[0 3 8 0] 
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^-i^ : 108/ 



[0 3 8 1 ] 

lftEE'i^^vf--f -^f-Ji. US-453325 4-^. #r?^¥6 - 4 7 2 6 4^#t::M^ 
^W12«$:^Lrv^^^^ timommtLXlt. >s}>^i^'■:^-f Hf- (A. P. V 

GAULIN INC. ). -74 ^ uy V4 (MICROFLUIDEX IN 

ttz. S^lC^oTU S - 5720551 tLT V^;|) J; d MSffiv b 

T't^fi^^'f bt" * ^« ^ ^ X. 7t i^J± 4^ ^ - {i*lR|HJ <^?L'fb:9-t5: tc# iz^i X * 

-1)0 ^(7)®^^iii;ai hY5iE^j^v^7tfWt^S<75l^Jt LT. DeBEE 2 0 0 0 (BEE 
INTERNATIONAL L T D . ) 7^^'^ If tL^ o 
[0 3 8 2] 

l^K%^t^nmW:Xm.^t^ ^^.omtllt 5 OMP am±T-*i5. 0*L<ti6OMPa 

J-Zli, ^Kift L < ti 1 8 OMP a&.±.T^^o 

[0 3 8 3] 

=&jo, 4 y^V:xL y Ym4 y ^ (DrnW^m^z^^^xii. mWi^^- 14343 e-f-, iwi 

5-295312 -f-. 117-97541^. |WI7-82515-^^ |W|7-118584-^ 

c5#<&2^i::M^*'iB«$tL-cv^-c. ■:if^m<D 4 y ^ V ^ v y%^mM4 y ^ (Dwm.\z%,mm 

[0 3 8 4] 

:^mm(D4 y^z^:^y }- m4 y (DM^K^^^xit. mm-^j:t'(DmiJum<7)mmi:mmK 

M'^'^mm ti±^ 4 y^ miM^ y K xm ^h^i^]±tiKx-ox %m ^ i&^-r ^^t^ 

)!b4 y (DmTfJLn^\zMkX%m.^W.^\^Xii < ^(DX^ho 

m=^mm^t. m^. mWiWi2 okHzm±. l<«4 o kHzm±. j;i9 0^ l 

< (± 5 0 k H z 0®e#v&-e^So tfzM'^'^kMWi^zl y) Wi\zMkhfL^^4-^:iV^-\t. 

2 X 1 OM /m^mJt. 0t L< « 5 X 1 OM /m^mi. i !90t L < ii 1 X 1 
0^ J/'mn:J.±^^afe^o tfc. ^^«t!j<D#-^B#P4t LTii. ii-^. 10^~1B#« 

[0 3 8 5] 
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[0 3 8 6] 

[0 3 8 7] 

CD ^^^^ ^ -2. o 
[0 3 8 8] 

-f ;S ^ <7) i: ^ ;v ^ - t {±. l mJ^lT. 0t L < l± 0 . 3 

TO. 0 5 ;£/mm±. L< (iO. 3//mmT0. 2 5 ;t/ mJiJ.±C9 7 ^ ;V ^ - ^ffi 

[0 3 8 9] 

BtL<i±3 o#~20#^. J; ^^tL<it5^-immmmuxkmi'f^^ 

0 t V^o 
[0 3 9 0] 

->^y^fd:t'<D:^^-:^^mmLx^i7v ^itm^t tv^o :^mMxm^^z^ v-ymt 

[0 3 9 1] 

f ^ i6 o I?* jh^'j . ^y^^^m^i^ ^< mm %^:hfz^<r) mm^^n . m^\-m.m\ 

[0 3 9 2] 

miE# 2005-3003952 
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^-v: 110/ 



, 3 -■7°^/^°y-7:t-;^, 1, 2, 6 -^^-^f > h U ^ - T -tr^ 1/ > V 3 - ;Vff # 

)Vzi-)V(D\&mr )V^)\^:r,~7-)vm.. 2 - H° n 'j F N - ^ f-;^- 2 - ti° o U K > . 1 
, 3 -^^'^ 2 - ^ V J N- U >'^c9^^*5tlS^ v 

T i L 2 ftJ^:X±#ffi L -C ^) i v^o ^ e (^imi5&lh^iJ {i-Oi^'t'm 0~ 
5 0 i i: Lv^o 

[0 3 9 3 1 

>? (hV) ai-f-i/y^'v yf^;vj^-T-;v, i, 2 -^^-^-^ v:t-;v^(7)T;v 

[0 3 9 4] 

- 1 8 5 6 7 7 •^<2r$R^ IWI61-190537 -i-<Zril. #r?^¥ 2 - 7 8 2 -^^$1. |W1 5 - 

1 9 7 0 7 5-^^#^ IW] 9 - 3 4 0 5 7 t'fa«^ > V h V Ty-;V^.fk^ 

#PiHB 4 6 - 2 7 8 4 5 - 1 9 4 4 8 3 ^^^f^. *il#Bt^ 3214 

4 6 3 ^mz.%m.^i'\^fz^y Vy ^ ^ yyhi\:^m. #<2rBS 48-30492 -^<Zrf&, |W] 5 
6-2114 l^<2r#. #P?i^ 1 0- 8 8 1 0 6 ■f-<2r$|^t3|S«$ tL/tS-femm^fb-^J^^ 
#r?i¥ 4-298503 -^<2r||i, |W)8-53427 |W]8-239368 -f-^fli. 

IWJlO-182621 ^<Zr|R. 8 - 5 0 1 2 9 1 -^<2r$|i^ t^fBlfe $ ^x/i h V T v > 

yhit^^. ')^-^ ' ^.^u-V^-l^ o . 2 4 2 3 9-f-tCia«$tL7t'ft^Jl^^^-5^ 

[0 3 9 5 1 

^ . t L T ti ^ -7 ^ ;vtl#. Ml&tl#:^ i:^:^^^* ^ o J: ^ir'frfl^ t± V -ij- - 

. T'-f XiJ^ n-v>-N o . 1 7 6 4 3 O^V I I (7) I ^v^L J IWIN o . 15162 
. IWINo. 1 8 7 1 606 5 OM:fcfflS. IWINo. 36544C0527Msl^No. 307 

1 0 5<^8 7 2Ws IWlNo. 15 16 2 Iffl $ ;?xfc#lt ^X/t'ft^iiJ^#P5|0B 6 

2 - 2 1 5 2 7 2^^$R^ 1 2 7M~ 1 3 7 MKmm-^flfzitmmt^m(D-m.^Rmt 

[0 3 9 6] 

:^^mKm^fi^mm.MtLxitr^ vuis^m-t vv^^. ^M^mm- v u ^j^. -t 

V^)'^2^}£^)Vy^-ty-l--t^-yY. p - ti Kn^->^,t#mji-5^;vaiy!>-r;v. 1, 
0. 0 2-5. 0 OHfi%j£ffii-^<^WS Lv^o 
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, 4y^^\z.^. 02-5. 0 0®S%^gJ^i-^cO75^1f t Lv^o 
[0 3 9 7] 

^14 /{)5^*Mb1- ^mm3^^i>o p H PI ^^ij h L T « . l^^tt o ^ O L r *tll^S> ^ti T 
;v :^ V W.^(0 ^(Dh LT TfrW, it^m^^^^tf ^ o 

^^hV-^^A, ^miTK^^ h '^A>&h'coM<b^%^T:^^-T7X> ^^)\^r^y. 

, y T^f'tf vi^' n y-T'^-tr tfi;v>> ^yv:ys tf^U^'. ;^-f-v>> 3';-:/>#co 

f7 A , V 2 tk** V a , ^}ym2 7mi- y')"^ A#o«>fb-^%^, «^ 

^ym. p - b;^^>x;v*>Ms ^y^v^^. y ^ )i^m. ^=ivym. ^yvym^ 

[0 3 9 8] 

^^BM<D4 y ^ (Dmmmiio . o i ~ i o s/in<^iEiat?^;i)o uv^tEiati 

m^vmMm^j^t^^m^^xm^ir^^ t:^^x^^o tfz. m.m^Mx.xi^mmm^ir 

, V A. mmymi- vv^^. mmykm^^ u a. mm-r > v a. mm.:^ y 
A. ^m7jc^^ h V -i/ A. mTK*:^' V A, >m-^ h V A. V >m 1 7X*-^ > v 
A. ^-i^m. V >m2 7X*:^ V A, V >m2 7K*^ > V A^coM^t^jf^^, mmi- 
h V A. ftm* v "^A, ssm^^v-^A, sem'^hV'^A, h A. ^ 

,i>#M^ V A, p- h A, ^ * U U A, •7^;v^:^7 

[0 3 9 9 ] 

^mm<D^ y^^^ma. 2 srtCiSV^T 1 - 2 OmP a • sX^^o ^.liZt^t L< t±2 
~15mPa-s-eabf9. mzWFtL< ti2~10mPa • s-^^^o 30mPa • si 

U ;v T ;v n - ;v >fe t^(D7X^#14'i^° ij -7 - y - ^ >^Mv&MJ#:*^'^tf ^ tL;i> o M t:: 

# L < ti. mmmmm^} mmmmm^. 1999^) 1^ 9 > v a. y > •/ 

vv^ffl^5*;vx (98iitt) -um-(om^W}\^ ■ mmm^-} (v-jia->~. 1997^ 
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) 162~174Ht^f5«$tLTv^^o 
[0 4 0 01 

?S#(^5lteKflJ]^fe(± J I SOZ 8 8 0 3 ^c|^^|IB^r|Bm$^^Tv^^76^ ■^M^n(D^kmWiK 

:^^^:ho ■^^mM'C'iillS-mmomm^YM- l O O A-LMt::J; 'O 2 dVizxM^l^fzo 
f,^j^cD#^{±^N°;^*;i'# (Pa • s) atti^ (mP a • s) ^ 

[0 4 0 1 ] 

0-5 OmN/mJ^lT-e*^^: L< . 2 0-4 0 mN/mmTT-* i t 

tt^ij =^^*ni-^ ^ 5&^'tr § o #MfS'l4^iJ > ^ y-i^^Jz^y ym-( y^ km l t o . o i 

~2 0SS%O$||g-^-ffiv^f3^x^^i:75sl?S L<^ 0. 1 ~ 1 0 Ka%<7)tSISl-effiv^ ^ tL 
[0 4 0 2] 

?5f- 7 X t fz {± a v>;K ^ Wii^^ L -CM ^ ^ h . M ^ ^; OSi" 

[0 4 0 31 

n ^ KJ [ im p. 69-90 (1977)] KUn^fl^ J: 0 *MIi)v^^ y 

f-^, ^ l^T^. «:^taffife'&t'76^^^:}XT:fei9. ^ ^ #r?i¥ 3 - 2 0 6 4 
■^■^km^t^^'^f^^ i^^-^j:WLmmMWi-h^^VihftX\^^Z>ii^. ^^e^trisv^-rti. ifjStjOTSS 

[0 4 0 41 

w^\^x-m~htj:<^fzm^^x%^^^^^^h. mfz-^j:%-WLWUi)^^j^^fi. 

m) -^mt^^fz h ^ . < J; <9 # < <Dwmm'\^M^^m^(DmM\^ 

- -7' ^ ffl v> Tf^^^if -e^rt =^ $ ii-. y n - •:f(DWXU^-^mx corns. ^ MS L 

[0 4 0 5] 

-m<D-<fz^^i&m.Oj^^XUtL<. 2 0-6 OK*%-e^^it7&^M>i5^<^B±IU^Stt^ 

i x\ y^mm^^^t }±. 1 ^]±(D i> t x(Dm}^.i)^ 1 5 0 "CJ^^oit^^H^^^^ 

mmM^j: t^x^ ^ . ^ivh^mm^jM^<D^ < {±. mm-'^^itMrnvxn^ y^<D^n^ 

<h: $ -fr ^ tt« L T <§> o 

ffiiE# 2005-3003952 
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[0 4 0 6] 

tit. 4 y ^ ^Xz^^ixx^^^hmK^i^^^^ifb 0 0 0 J2;±oi--<TOiS^^jb^4^^Jg 

, *° U ^ - 7 X ;^ ^ .if W - ;i' v>' 3 ^ ^ }^(Di^^m^'m'^'^\\.'km . $ ^ iil^S 
t L T'fSffl -r ^ T ;v 3 - ;v ;2> r ;v - ;v Rrv§'aie:0"^'fb'^i|^ ^ 

0J \z io ^ 1ft ^T-i-fb^ti \Z^^Mo 
[0 4 0 7] 

-;vt;^3 — y&;vif^v^ •5'-;w-fe;vn-;^, t Kn j^-f-;i'-t;i/n if; e':::^ 

yt^^-i v. >i-°VT)i^^uyir^-^4 Kit ##^07lcv#ttift:S^^. ^MS. 7"'>'7°>'. 
^ f- i- > 7° > . :^ >' . -tf 9 f- > t'<D^m7Kmk-M'^^. if V r ^ U ^iv^. ^i^" 

[0 4 0 8] 

Mitiz^ y^(D^hl^^m%^ir^fzi!bKi^m^ix^^^, ^omUnM^^^^^ t 4 y ^ <7^'^hl^i)^ 
< « 0 ~3 J: iQ^Tt L < «0 - 1 Kfi%-e^^o 

^i^;wv yli-a-^. if u v>'T;v^;viS@t^J^7";v±l#^#if ^ ^ t^^s^-^i^ 

^ y >^#M-Mtt^ijii L-Cii. if 'J v^^f- iz>T;v^;v^-x;i/. ifui-^v-^ 
f-v>T;v^;vT V;vj^-T-;v. if 1; v>JigJl&m^>^•r;^^ v ymWW. 

:t^7.y-y\y. ^^-y^^\yyvs\y^^yWM'^^:^7-)yy. if V i-^ vJ^f- V >'T;v^;v 

SURFYNOLS (AirProducts&Chemicalstt) '&$?tL<ffiV^ 

S0Wtt#M-Stt^iJ^'J>^l?t Lv^o #MBB 5 9 - 1 5 7, 6 3 6-^<7>^ (3 7) ~ 

(38) M> ';-9--^-T'V:^^'n-v>-No. 308119 (1989^) iB«tO# 

[0 4 0 9] 

a#Mim^'J. mWM tLXyyy^. 'J n - E D T A Kit^^ fi^^U 

[0 4 10] 
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[0411] 

iBliM0^'IBli7^;L'Alz43tt^S:##iiLBKP^ N B K P^(7)4h^/^°;^7^ GP^ 
PGW. RMP. TMP. CTMP. CMP, C G P^<75;|l|t^^";^•/^ D I P^^O-S"lft^^° 

•7i^-7^;UAv- h<5:)V^-^-:}x-tr^oT^> J; -^^\^(DW-^\t\ 0 ~ 2 5 0 m> ^pg(i 
1 0- 2 5 0 g/m^^^^M^ Lv^o 

[0412] 

Tfi. ^m^^'^vv'i' A. ij-t')y^ ^^±, ^jt;#^H^HK~>i; ^mtr 

[0413] 

±mmm-^^mmf<Z'^mir^mim&tLxi±^ ^m^^a^ wm^i o-s i o e 4^ 

, IWilO-119423-^, IWIlO-157277-^. |WI10-217601-i-. IWIll 
-348409 -f". S^m 2001-138621-^. |W]2000-43401-i-. |1I20 

00- 211235 -^^ |WI2000-309157-i-> IWI2001-96897-^. |W|2 

001- 138627-^. #r?g¥ 11-91242 -f-. |lI8-2087-f-. |WI8-209 
0^, |S]8-2091-^. IWI8-2093^. [118-174992^. Iljl 1-1927 
7 7 2 0 0 1 - 3 0 1 3 1 4 tlzmTjk^fifz (D^m\^^ ^ ^ t^^-X:^ ^ ;h o 

[0 4 14] 

/-}s°'; h-~;vt;^3-;i/. ■r'^y^'. "f- :t y itT^ y y° y . ij^-^y^ ^y'f-y. 

yjr-y>y. T ^ V ;v j^-^ ;u v a ym<^7\^^m.¥EM^^Wmf hft^o ^fih <^7fctt 
^^-^ >^^-(i#^^Sfc(±2am±#fflLTfflv^;2,^i:;65^-t?^;g,o :^mMKi3\^^xlt. :iK 

[0 4 15] 

miE#2 005-3003952 



4f ffi 2003-423135 



^-v: 115/ 



[0 4 16] 

'-KV-r-»^lJt:^^V^T{±. J^PinH4 8-28325 -^^ |W|54-74430-f-. |W|5 
4-124726-^. |W|55-22766-f-. |W|55-142339-^^ IWI60-238 
50-^. [5]60-23851-^, |WI60-23852-^. IWI60-23853#, IWI60 
-57836-^. 11160-60643-^. IWI60-1 18834^. |W)60-12294 
0-^. 1^60-122941-^. 11160-122942-^. |WI60-235134-^. # 
1 - 1 6 1 2 3 6 ^(O^^rn^. %m^W 2484430-^. |W|2548564-^. IH 
3148061-^. IW]3309690-^. 114115124-^. |WI4124386-^. |W| 
4 1 9 3 8 0 0-i-. (W]4 2 7 3 8 5 3 -f-. |S| 4 2 8 2 3 0 5-^. |WI 4 4 5 0 2 2 4-i-<7)^ 
o #IB¥ 1 - 1 6 1 2 3 6 ^^$|i<^ 2 12-21 5 Kt^lBtt'^'Ky 

[0 4 17] 

4{4. ^ >^S#;i<7)^|a5F^^tl^L"C 1 ~ 1 5K»%Wi L< . #tC3~10K:ft% 
[0 4 18] 

FT 5 y^t^m. TEMP Oit^m. H F7 V >^4k'^t;. t F7 V F4b^%. T ^ v 

n ^ *tSSt . ^ > y > T ;v'fb'^% . ^ > y 7 y > 4 b-^^ . h v r v > < b 

-^T-ni^-fb^tJ. ^^l^Sfb^t/. ^mmi^m-^^$)ifhn^o 

;ifLh(D^Wm^j:1t^mmtLXli. #r?B¥l 0 - 1 8 2 6 2 l-i". #gB 2 0 0 1 -2 
6 0 5 1 9-i-. m^2 000-260519-^. #<2r¥4 - 3 4 9 5 3-^. #<2r^ 4 - 3 
4 5 13^. 4 - 3 4 5 1 2-^. #r?S¥ 1 1 - 1 7 0 6 8 6^. ^F^IBa 60-67 

19 0-^. 7-276808^. #r?S 2000-94829^. 8-512 

2 5 8-^. 1 1 - 3 2 1 0 9 0 ^^l,zmM<D i,(Dij^^ if hfi^o 

[0 4 19] 

mi-^o #MiStt^iJi^ov^T{4. #MBB6 2-173463^. |W|62-183457^ 

Vty y m^'lt^^^ (M. ^^^-^yS) is i tF|lI#:;|ic-7 >y *jb^!f|jWlt 123 7 -^^b^f-V 
^WJii) ^^~#ttL^o *a7;l/:^-n^k'a-t?t^-^^^T{±. #<ZrBS 5 7-9053^ (^8~ 

1 7ti) . mmme 1-20994 -i-. 1WI62-13582 6-^(D^^WiKmm^^^^o 

[0 4 2 0] 

mmM t Lras^mw' 1 - 1 e 1 2 3 6 ^^mo 2 2 2 h. ms^ 9-263036-^ 

. mm^l 0-1 19423-^. #112 001-31054 7 -^t^lBft^ ^fxT V>;g, 
[0 4 2 1] 
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[0 4 2 2] 

m:^^v>^t7A, mm^^^'y^^. mw^v^^. nm^it^^^-. m-fb 

A. ^^-7^-^. v>i7 A, -^j3S;#H%Kv V n n v V :^7, n n iJ'';i/T;i' 5 M 
[0 4 2 3] 

;ut;^3-;v. v-^yzfy. fi'^tyitT^yy'y . fi^-iy^ ^y^y^ ij y^^)v 
^ V > ^ V j:. >9x«;/^'>?>> TrJ'V ;i/ V ;v a >^(7)7X^ffcttlft^^^^^^^tf ^ 

[0 4 2 4] 

^ ^ y ^ y YtMWRm^my ^ ^s^j^comwrn i^^y ^m^^ts-) Kit. -^-m. 
Kit. m<Dx>zfmfim±(D x ^ ^^mm±^k§.<^ § mxi^m ^k^o *° 

tzov^-Cii. #PSBS 62-245258 ^> |W|62-136648-^. IWJ62-1100 
[0 4 2 5] 

i^y^^p:^ y ymm.'} 

:*:§|HJt'i3tt^ 4 y^ <DmMU^^±^(7)mm^mii 0 . 1 P 1 1 0 0 p 1 &.Ti}^U 
t Lv^o fi'-i^fl^ao J: ^^i?^ Lv^tESltiO. 5 p 1 &.±5 0 p 1 &.TX^^. ^i^W-t L 
v^tSiatd: 2 p 1 &.± 5 0 p 1 mTtr^^&o 
[0 4 2 6] 

^mm Lx-^ y^^mim-^^^mmMimif^. }^j^y^m'f-<DmM&t!^mm-t^ Kn y -f 
M^-^Mm'Lx^y^-k'&m'^^'h'^m^y'^y^^y :s:OM>iJ^=J:MLT^?s 

^mm-t^^^. mM^'oi^m\:^^mxmm<7)m^£^m^(D-<y^^m\^^xmM^^^ir 

y h^y Y'^z-X^ ^t>itz> o 
[0 4 2 7] 

mk.\t^~'^)\^4 y^v^y h^^^om-^. -f^) y y^y Y(Dm^xm^mt^um^ 
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[0 4 2 8] 
[0 4 2 9 1 

y vmmn^(Dm-i&m. * mm •ti:itxnmx^:ho 

^ t muxik^ ^ m'mk^iim-w<^mM lmm x-s^^ ^n^o 

^(onmrn'^^^^ i o k h z tci^^-r^ i o o-^-r ^u^p^^t^z^y KJiiEu^^x 
. 4 0 0 -7 ^ ^ n #-e 1 9 -r > (Dmmm^T-t& o mm^ommMm ^ a o ^u^p 
Kiy6oo4y^-t-^j:t>%m4 2^^uym'W]'r^^^Km^i-^^tKx^^ i. 2 

[0 4 3 0] 

. fzt^itm^^i 1 - 1 7 0 5 2 7^<kmiKm7f^-^ihh i ^ ;&m^5&^^0it-tr^^o ttz 

, Vi?':^- ^ U v^l'MLTfi. 7thx.{^#W¥5 - 2 2 9 1 3 3-^<2r«l::^^$tL;£. 

{i. fct x.(f#Pi¥7 - 2 7 6 6 7 l^<i^m^zm7y^-^fi^^(Di)m^Xh:i>. ^fz. ^y 

- 2 7755 2-w<^m.^'m^^^'^'^^^^£MM^i^m-r&fzisb(Dy^ 

t /c. y X;V(7)^Mi4#iI2 001-16738 t3|5«$tL^ J: 9 ^feMTK^Sill^MI" ^ 
^^^T'V > hi-^cti,zmtLfzmux^-oXi> X\^^^ 

[0 4 3 1 ] 

s e cm±t-r*0>5^1?t L < . 5m/'s e c J^±fc1-^076^'J; l9$ft Lv^o 
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[0 4 3 2] 
[0 4 3 3] 

1 0 4 3 4 ] 
[0 4 3 5] 
[0 4 3 6] 

mmmtLxit. m-^. ^.m. i>L<itKmi^m^mxLfzKj:Bi^mmr<Dmx'^m'^m 
mmm] 

[0 4 3 7] 

i^xT. ^mM^mMmKx-oxmm-r^:^\ :^mMi±^tiKm.&^fi^ 'b<^xi±^£^^o 

[0 4 3 8] 

TfBco^^ir^girLitt 1 8 Mniii.±<^M^7K=^inx. IV y^~t Lfz^k. 3 0 ~ 4 0 1:-^ 

MiibTT^f y^^^ y^WM- 10 1 "kmULfzo 
[0 4 3 9] 
Cv-lf>i5^^ >i^M- 1 0 l^Sk:^] 
(H 51^:0-) 

Tia^^f ^iJ'^i^A 3 0g/l 

m*(UR) 3 0g/'l 

i; TV-;i/(BTZ) 0. osg/i 

PROXEL XL2(PXL) 3 . 5 g / 1 

h i; jcf^V^^'V 3-;k(TEG) 1 2 0 g/ 1 

U -t V ^ (GR) 1 5 0 g / 1 

h i; j^^ixi'i^y 3-;v^y r^;wj^-T-;v(TGB) i 3 0 g/ i 

2 - ii°m; K > (PRD) 6 0 g/ 1 
h i; jii$^y-;i/T5 ^(TEA) 7 g/ 1 
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